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PREFACE. 


AFTER several unsuccessful attempts to unravel the confused history of the Gigantic 
Land-Tortoises, I had to resume their investigation in the year 1872 on the receipt of a 
consignment of remains of the extinct Tortoises of the Mascarenes from L. Bourton, Esq., 
of Port Louis. Having then ascertained, with the aid of these remains (fragmentary 
as they were), that the osteology of these animals formed the safest guide to their 
study, I continued to investigate the subject in that direction, and in 1874 con- 
sidered my researches sufficiently advanced to begin their publication with a memoir on 
the Races of the Galapagos Archipelago, which appeared in vol. clxv. of the ‘ Philo- 
sophical Transactions.’ Whilst preparing for publication the account of the races 
inhabiting islands of the Indian Ocean, the following most important materials 
reached me, by which entirely new facts came to light, and by which I was enabled 
to correct some of the views expressed in my first paper :— 

1. A pair of adult examples, undoubtedly natives of Aldabra, obtained through the 
mediation of the Hon. Sir ArrnHur H. Gorpon, K.C.M.G., then Governor of Mauritius. 

2. The entire series of the remains of the Tortoise of Rodriguez, collected for the 
Royal Society by H. H. Srarer, Esq. (one of the naturalists accompanying the 
“ Transit-of-Venus”” Expedition), and transferred by the Council of the Royal Society 
to the British Museum. 

3. A large series of the remains of the extinct Tortoises of Mauritius, collected by 
the Hon. E. Newton, and kindly placed by him in my hands for examination. 

4, The examples of the Tortoises of Albemarle and Abingdon Islands, collected by 
Commander Cookson, of H.M.S. ‘ Peterel.’ 

The results of my examination of these materials were originally embodied in two 
memoirs—one read before the Royal Society on January 25, 1877, the other before the 
Zoological Society on February 6th of the same year, both being accepted by those 


Societies for publication in their ‘Transactions.’ Thinking it, however, more convenient 


iv 

to the student to obtain a fully illustrated account of these animals in a connected 
form, I obtained the permission of both Societies to withdraw my papers for that 
purpose ; and as by far the greater part of the specimens form part of the National 
Collection, the Trustees of the British Museum were pleased to accept my proposal to 
publish the whole as a volume of the series of publications issued from the Zoological 
Department. 

Finally, I have to express my thanks to the President and Council of the Royal 


Society for permission to reproduce for this work the thirteen plates illustrating 


my first paper in the ‘ Philosophical Transactions.’ The majority of these plates are 


unaltered reprints ; but in some alterations have been introduced, viz. in Plates XXX., 
XXXI., XLVI, & XLVII. 


ALBERT GUNTHER, 


Keeper of the Department of Zoology. 
British Museum, Dec. 19, 1877. 
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INTRODUCTION. 


NEARLY all the voyagers of the 16th and 17th centuries who have left accounts of 
their adventures and discoveries in the Indian and Pacific oceans mention the occur- 
rence, in certain isolated islands or groups of islands, of gigantic Land-Tortoises in 
countless numbers. The islands on which they met with these animals, although all 
between the equator and southern tropic, form two most distant zoological stations, 
widely different in their physical characteristics. One of those stations was the Gala- 
pagos Islands; the other comprised Aldabra (on the north-west of Madagascar), and 
Réunion, Mauritius, and Rodriguez (on the east of that island). But they had this in 
common, that at the time of their discovery they were uninhabited by man, or even by 
any larger terrestrial mammal. Not one of these voyagers ever mentions having met 
with those Tortoises in any other island of the tropics, or in any portion of the Indian 
continent; and it is not likely that one or the other would not have mentioned the fact 
if he had seen them in some novel locality. In fact the hardy sailors of that period took 
the greatest interest in these animals, which were to them a most important article of food. 
At a time when a voyage now performed in a few weeks took as many months, when 
every vessel, for defence’ sake and from other causes, carried as many people as it was 
possible to pack into her, when provisions were rudely cured and but few in kind, 
those tortoises which could be captured in any number with the greatest ease within a few 
days proved to be a most welcome addition to the stock. ‘The animals could be carried 
in the hold of aship or in any other part, without food, for months, and were slaughtered 
as occasion required, each tortoise yielding, according to size, from 80 to 500 pounds of 
excellent and wholesome meat. ‘Thus we are informed that ships leaving the Mau- 
ritius or the Galapagos used to take upwards of 400 of these animals on board. 

When we consider that these helpless creatures lived for ages in perfect security from 
all enemies, and that nature had endowed them with a most extraordinary degree of 
longevity *, so that the individuals of many generations lived simultaneously in their 


* On this point the testimony is unanimous and not to be doubted; in fact all Tortoises are long-lived. The 
large male Aldabra Tortoise imported for the Trustees of the British Museum from the Seychelles was known to 
have been kept in the late owner’s family in Cerf Island for about 80 years, and is said to have been already 
of large size at the period when it was brought to the Seychelles. It was still growing at the time of its death 
in the Zoological Garden of Regent’s Park in the present year. Of another example which is living at Colombo 
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island home, we can well account for the multitudes found by the first visitors to those 
islands. 

Leouat (1691) says that ‘there are such plenty of Land-Turtles in this isle (Rodriguez) 
that sometimes you see two or three thousand of them in a flock, so that you may go above 
a hundred paces on their backs.” Down to 1740 they continued to be numerous in 
Mauritius; for Grant (Hist. Maurit. p. 194) writes in that year, “ We possess a great 
abundance of fowl, as well as both Land- and Sea-Turtle, which are not only a great 
resource for the supply of our ordinary wants, but serve to barter with the crews of 
ships who put in here for refreshment in their voyage to India.” Yet they appear to 
have been much more scattered in the larger island than in Rodriguez; and, according 
to Admiral Kempinrext, who visited the latter island in 1761 (see Grant’s Maurit. 
p- 100), small vessels were constantly employed in transporting these animals by 
thousands to Mauritius for the service of the hospital. Soon, however, their numbers 
appear to have been rapidly diminished ; the old ones were captured by man, the young 
ones devoured by pigs. Numbers must have succumbed in consequence of the numerous 
conflagrations by which the rank vegetation of the plains was destroyed to make room 
for the plantations of the settler. Early in the present century the work of exter- 
mination appears to have been accomplished, and there is at present not a single living 
example either in the Mauritius or in Rodriguez. 

Our knowledge of the indigenous fauna of the island of Réunion is still extremely 
meagre: but although no remains whatever of a large Tortoise from that island are 
known to exist in any collection, there cannot be any doubt that a gigantic Land-Tor- 
toise once inhabited Réunion, as may be seen from the following historical evidence. 

In the continuation of P. G. Veruurr’s ‘ Voyage into the East Indies’ (De Bry, Ind. 
Orient. Supplementum none Partis. Francof. 1633. fol.) it is stated on p. 23:— 
[Anno 1611] “Die 27 [Decembr. mens. ] pervenerunt ad Masquerinen*, insulam nempe, 
80 miliaribus a Mauritii insula distantem, que 16 miliaria circuitu et ambitu suo con- 
tinet, nec ullis hominibus habitatur, licet ad victum necessarium Testudines piscesque et 
volucres multiplices abunde suppeditet.” 

In a letter of R. P. Brown, published in ‘ Lettres édifiantes et curieuses écrites des 
Missions étrangéres, par quelques Missionaires de la Compagnie de Jésus,’ xxx. Recueil, 
Paris, 1773, 12mo, p. 324, we read that about 60 years ago a party of Frenchmen landed 
from Madagascar on Réunion, which they found uninhabited, and that for the first two 


we have equally reliable evidence, as appears from a paragraph in the ‘Ceylon Observer,’ April 25th, 1870. 
‘We learn on good authority that the ‘Tortoise’ exhibited by Mr. Symons, Uplands, the one which is so well 
known at the Mutwal end of the town, lived in the Uplands compound for between 150 and 200 years. It was 
sent from Java as a present to one of the Dutch governors here,” &c. 

A very young example, 7 inches long, sent to me from Aldabra by Dr. W. M‘Gregor, was three years old. 

* The Portuguese voyager Mascaregnas gave his own name to the island of Bourbon, which formerly had 
been called by his countrymen Cerne. 
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years they lived almost exclusively on fish and Land- and Marine Tortoises. And again, 
on p. 338, the writer says:—“ Lisle abondoit autrefois en tortues de terre, mais les 
matelots en ont tant détruit, qu’on n’en trouve plus guére que sur la céte occidentale, 
encore y sont-elles trés-rares. On attribue 4 ces animaux plusieurs propriétés, enty’ 
autres celle de purifier la masse du sang; et de guérir des maladies. . . . On en tire 
encore une huile fort douce, qui a presque le méme gout que Vhuile de Provence” 
(which statements are repeated in Rees’s ‘ Cyclopedia,’ p. 207). 

Independent but similar evidence is given by Francois CaucHE in “ Relation du Voyage 
a Madagascar” (1638), published in ‘ Relations véritables et curieuses,’ Paris, 1651, 4to, 
p. 7. “De la [de Visle de Diego Rois *] nous tirasmes en lisle de Mascarhene, qui en 
est éloignée de 30. lieués, scituée environ deux degrez dela le Tropique du Capricorne. 

Elle est inhabitée [uninhabited] comme la précédente, quoy que les eaux y soient 

bonnes, abondante en gibier, poissons et fruit. On y voit grand nombre d’oiseaux, et 
tortues de terre, et les riviéres y sont fort pisqueuses.”’ 
_ Finally I may refer to another testimony in the xvi. Recueil of the ‘ Lettres édi- 
fiantes,’ &c. quoted above (Paris, 1724, 12mo), in a “ Lettre du Pere Jacques,” p. 9. “ Le 
meilleur de tous les animaux, qu’on y [in Réunion] trouve, soit pour le gotit, soit pour 
la santé, cest la Tortue de terre... . La Tortue est de la méme figure que celle, 
qu’on voit en France; mais elle est bien différente pour sa grandeur. On assure quelle 
vit un temps prodigieux, qu'il lui faut plusieurs siécles pour parvenir a la grosseur 
naturelle, et qu’elle peut passer plus de six mois sans manger. On en a gardé dans 
Visle de petites qui au bout de 20 ans n’avaient grossi que de quelques pouces,” &c. 

As mentioned above, nothing else is known of this Tortoise: no specimen is known 
to have been preserved; no remains have been found hitherto. It seems to have been 
exterminated even before the period of extinction of the Mauritius and Rodriguez 
species. The Seychelles do not appear to have been inhabited by these animals, cer- 
tainly not within historical times, all the individuals found there having been imported 
from Aldabra, and kept in a semi-domesticated condition. The latter group of islands 
is the only spot in the Indian Ocean where this Chelonian type still lingers in a wild 
state, in small and gradually diminishing numbers, as we shall subsequently see in the 
description of the Tortoises of that locality. 

The original condition and the fate of the Tortoises of the Galapagos archipelago 
were precisely the same as in the islands of the Indian Ocean. According to the 
unanimous testimony of geographers, the first discoverers of those islands, the Spaniards, 
found them so thickly peopled with Tortoises, that they applied the Spanish word for 
Tortoise to their discovery. In Dampimr’s time (1680) it was the common practice of 
vessels to visit those islands for a supply of water and tortoises. In his ‘ New Voyage 
round the World’ (Lond. 1697, 8vo), p. 101, he says:—‘ The Land-Turtle are here so 
numerous that five or six hundred men might subsist on them alone for several months, 


* This does not appear to me to have been Rodriguez, as believed by the editor of the voyage. 


B2 


4 INTRODUCTION. 


- 


without any other sort of provision. They are extraordinary large and fat, and so sweet 
that no pullet eats more pleasantly. One of the largest of these creatures will weigh 150 
or 200 weight [pounds], and some of them are 2 foot or 2 foot 6 inches over the callapee 
or belly [across the sternum]. . . . They have very long small necks and little heads.” 

The condition of this group of islands, and of the animals inhabiting them, appears 
to have been unaltered when they were visited by Amasa DeLanoand Davip PortER— 
the former a captain in the merchant service, the latter in the navy of the United 
States. 

Dexano (‘ Narrative of Voyages and Travels,’ Boston, 1817, 8vo) made several visits 
to the Galapagos, the first in 1800 (p. 369). He found plenty of Tortoises in Hood’s, 
Charles, James, and Albemarle Islands. He gives a good description of them, noticing 
particularly the long, serpent-like neck (p. 376):—“ I have seen them with necks be- 
tween two and three feet long. ... ‘They would raise their heads as high as they 
could, their necks being nearly vertical, and advance with their mouths wide open. . . . 
They are perfectly harmless... . I have known them live several months without 
food; but they allways in that case grow lighter, and their fat diminishes. ... I 
carried at one time from James Island 300 very good terrapins to the island of Massa 
Fuero; and there landed more than half of them, after having them more than 60 days 
on board my ship. Half of the number landed died as soon as they took food... . 
those that survived the shock which was occasioned by this sudden transition from total 
abstinence to that of abundance soon became tranquil, and appeared to be as healthy 
and as contented with the climate as when they were at their native place; and they 
would probably have lived as long, had they not been killed for food. ... Ihave 
carried them to Canton at two different times.” 

PorTER informs us of many interesting particulars in his ‘ Journal of a Cruise made 
to the Pacific Ocean’ (New York, 1822, 8vo, in 2 vols.). He found the Tortoises (in 
1813) in greater or less abundance in all the larger islands of the group which he visited, 
viz. Hood’s, Marlborough, James, Charles, and Indefatigable (Porter’s) Islands. On 
Chatham Island, where he made a short stay, a few of their shells and bones were seen, 
but they appeared to have been long dead (vol. i. p. 231); and on Albemarle Island, 
the largest of the group, none were observed by him, evidently because he landed here 
only for a few hours on the south-western point. Abingdon, Binloe, Downe, and Bar- 
rington Islands were not visited by him. Some of the Tortoises captured weighed from 
300 to 400 pounds (p. 127). ‘Their steps are slow, regular, and heavy; they carry 
their body about a foot from the ground. ... ‘Their neck is from 18 inches to 2 feet 
in length, and very slender; their head is proportioned to it, and strongly resembles 
that of a serpent. .. . Noanimal can possibly afford a more wholesome, luscious, and 
delicate food than they do... . What seems the most extraordinary in this animal is 
the length of time that it can exist without food; for I have been well assured that 
they have been piled away among the casks in the hold of a ship, where they have been 
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kept eighteen months, and when killed at the expiration of that time were found to 
have suffered no diminution in fatness or excellence. ‘They carry with them a constant 
supply of water in a bag at the root of the neck, which contains about two gallons; and 
on tasting that found in those we killed on board, it proved perfectly fresh and 
sweet. ... In the day-time they appear remarkably quick-sighted and timid, drawing 
their head into their shell on the slightest motion of any object; but they are entirely 
destitute of hearing, as the loudest noise, even the firing of a gun, does not seem to alarm 
them in the slightest degree; and at night, or in the dark, they appear perfectly 
blind” (p. 150). Near a bay on the north-east part of James Island, Porter took on 
board as many as would weigh about 14 tons, the individuals averaging about 60 pounds 
—that is, about 500 individuals (p. 214); and he states that “ among the whole only 
three were male, which may be easily known by their great size, and from the length 
of their tails, which are much longer than those of the females. As the females were 
found in low sandy bottoms, and all without exception were full of eggs, of which 
generally from ten to fourteen were hard, it is presumable that they came down from 
the mountains for the express purpose of laying. This opinion seems strengthened by 
the circumstance of there being no male Tortoises among them, the few we found 
having been taken a considerable distance up the mountains. ... ‘The temperature 
of the air of the Gallipagos Islands varies from 72° to 75°; that of the blood of the 
Tortoise is always 62°. ... The eggs are perfectly round, white, and of 25 inches 
diameter” (pp. 215, 216). 

Very significant are Porter’s remarks as regards the differences of the ‘Tortoises from 
different islands. On Indefatigable Island “ they were generally of an enormous size, 
one of which measured 5% feet long, 45 feet wide, and 3 feet thick; and others were 
found by some of the seamen of a larger size” (p. 164). ‘“* The shells of those of James 
Island are sometimes remarkably thin and easily broken, but more particularly so as they 
become advanced in age. . . . ‘Those of James Island appear to be a species entirely 
distinct from those of Hood’s and Charles Islands. The form of the shell of the latter 
is elongated, turning up forward in the manner of a Spanish saddle, of a brown colour, 
and of considerable thickness. They are very disagreeable to the sight, but far superior 
to those of James Island in point of fatness; and their livers are considered the greatest 
delicacy. ‘Those of James Island are round, plump, and black as ebony, some of them 
handsome to the eye; but their liver is black, hard when cooked,” &c. (pp. 214, 215). 
The Tortoises of Hood’s Island were small, similar to those of Charles Island (p. 233). 

Before we pass from Porter to his successors, we must mention that he proceeded, 
after his cruise round the Galapagos, to the Marquesas Islands, making a prolonged 
stay at Madison Island, where he ‘distributed from his stock several young Tortoises 
among the chiefs, and permitted a great many to escape into the bushes and among the 
grass” (vol. ii. p. 109). 

Captain JAMEs CoLNET?’s visit to the Galapagos archipelago deserves to be mentioned 
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only because he adds Abingdon Island to the list of those in which Tortoises occur 
(‘ Voyage to the South Atlantic,’ Lond. 1798, 4to, p. 152). Also Capt. Bastn Hat 
landed on this island in 1822, where he found plenty of large Tortoises, of which he 
laid in a stock which lasted the ship’s company for many weeks (‘ Extracts from a 
Journal,’ Edinb. 1824, 8vo, 2nd edit. vol. 11. p. 140). 

Twenty-two years had passed since Porter’s cruise when Darwin visited the Galapa- 
gos in the ‘ Beagle’ in the year 1835. A change, by which the existence of these 
animals was much more threatened than by the casual visits of buccaneers and whalers, 
had taken place. ‘The Republic of the Equator had taken possession of the archipelago; 
and a colony of between two and three hundred people banished by the Government 
had been established on Charles Island, who reduced the number of Tortoises in this 
island so much that they sent parties to other islands (for instance James) to catch Tor- 
toises and salt their meat (‘Journal,’ pp. 375, 376). Pigs had multiplied, and were 
roaming about the woods in a feral state. Darwin adds many interesting observations 
on the habits of these Tortoises; but as his ‘Journal’ is in everybody’s hands, I quote 
from his account such parts only as have a special bearing on questions with which we 
shall have to deal in this treatise. He confirms Porter’s observation as regards their 
deafness, also that “the old males are the largest, the females rarely growing to so great 
a size. The male can readily be distinguished from the female by the greater length of 
its tail” (p. 382). An egg which he measured was 72 inches in circumference, a 
measure nearly identical with that found by Porter. ‘The old ones seem generally to 
die from accidents, as from falling down precipices; at least, several of the inhabitants 
told me they had never found one dead without some evident cause” (p. 384). “The 
Vice-Governor, Mr. Lawson, declared that the Tortoises differed from the different 
islands, and that he could with certainty tell from which island any one was brought. 

M. Bibron, moreover, informs me that he has seen what he considers two dis- 
tinct species of Tortoise from the Galapagos, but he does not know from which islands. 
The specimens that I brought from three islands were young ones, and, probably owing 
to this cause, neither Mr. Gray nor myself could find in them any specific differences ’ 
(p. 594). 

After an interval of not quite eleven years, H.M.S. ‘ Herald’ followed the ‘ Beagle’ 
on a voyage of discovery and survey. The naturalist of that expedition, which reached 
the Galapagos in the year 1816, found that the progress of civilization had been great 
(‘Narrative of H.M.S. Herald, by B. Seemann: Lond. 1853, 8vo), or, in other words, 
that the displacement of the indigenous fauna by man and his companions had pro- 
ceeded apace. On Charles Island “the cattle had increased wonderfully, and were. 
estimated at 2000 head, beside wild pigs, goats, and dogs... . The wild dogs keep 
the goats and pigs very much down” (vol. i. p. 57); but “no turpin, or terrapin, are 
living on this island” (p. 59); that is, the Tortoises had been exterminated between 
the visits of the ‘Beagle’ and the ‘ Herald.’ On Chatham Island “ we saw, for the 
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first time, the terrapin or galapago. . . . We bought them at the rate of six shillings 
apiece. They were 2 feet 2 inches in length, 1 foot 10 inches broad, standing 1 foot 
2 inches off the ground.” No specimens were brought home by this expedition. 

In the year 1875 the writer of this work directed the attention of Rear-Admiral the 
Hon, A. A. Cochrane, then Commander-in-Chief on the Pacific Station, to our im- 
perfect knowledge of the present condition of the indigenous fauna of these islands, and 
especially to the importance of making new and reliable observations on the Tortoises 
of the various localities. Rear-Admiral Cochrane instructed Commander Cookson, who 
was then proceeding in H.M.S. ‘ Peterel’ to the archipelago, to obtain, if possible, the 
desired information and specimens. In this Commander Cookson was most successful, 
obtaining, besides a series of examples from two of the islands, the following informa- 
tion, which is abstracted from his report to Rear-Admiral Cochrane :— 

“These Tortoises are extinct in Charles Island; and only a very few individuals are 
supposed to survive on Chatham Island. In Hood, James, and Indefatigable Islands 
the numbers are so reduced that they are no longer hunted, the few left being in the 
most inaccessible parts of the islands; and I was assured that a search of a fortnight 
might not result in finding a single individual on either of these islands. Albemarle 
and Abingdon are the only remaining islands in which they have ever been found. In 
parts of Albemarle Island they are still very aburidant, especially at the south-east end. 

“They are still tolerably numerous near Tagus Cove. Landing a party of twenty- 
four men about half a mile south-east of Tagus Cove, we found in a few hours thirty 
tortoises; the three largest weighed respectively 241 lb., 185 lb., and 173 Ib.; these, 
I was told, were as large as they are commonly found now. 

“'Tagus Cove is a favourite resort of whalers for the purpose of getting tortoises. The 
anchorage is perfectly secure ; and the custom is for almost the entire crew to be landed 
until as many tortoises are secured as can be conveniently taken on board, some 
whalers going to sea with as many as 100. 

“We found a good trail leading from the landing-place (at one of the gullies before 
mentioned as having pools of fresh water at its mouth) to the ground where tortoises 
are found, a distance of about three miles; quantities of tortoise-shells and traces of 
fires showed the numerous camping-grounds. 

“‘ Tortoises were never, I believe, very abundant on Abingdon Island: our searching 
party found four on this island. They were on the high ground; and it was a work of 
great labour getting them down to the boats. The distance was about four miles; but 
the ground was exceedingly rugged, and covered with thick brush, through which a 
trail had to be cut for the entire distance. ‘The largest found on this island weighed 
201 lb., and the smallest 135 lb. 

“In consequence of the extent of Albemarle Island, and the inaccessibility of many 
parts of it, I have no doubt these animals are still very numerous on it, and likely to 
be so for a long period, even at the present rate at which they are destroyed; but I have 
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already shown the havoc made amongst them by the oil-makers. ‘This is the cause of 
their being nearly extinct on James and Indefatigable Islands, where they used to be so 
numerous. Admiral Fitzroy found a party on James Island making oil in 1835. 

“In Abingdon Island, where they are not numerous, I believe they are doomed to 
destruction directly the orchilla-pickers are placed on the island; for a party of sixty or 
eighty men will soon hunt over this small island and discover every individual on it.” 

This first effort of resuming and supplementing Fitzroy’s and Darwin’s investigations 
may, it is to be hoped, encourage others to complete what Commander Cookson had to 
leave unaccomplished. Hood, James, and South Albemarle are deserving of particular 
and early attention ; and, if no living and adult specimens can be obtained, any remains, 
especially fragments of carapaces and skulls, from those islands, as well as from Chatham, 
Indefatigable, and Charles Island (where the Tortoises are said to be quite extinct) will 
prove of value. It may also be remembered that all the Abingdon Tortoises found were 
males, and that, beside the skull and cervical vertebrae, we do not know the remaining 
bones, the entire animal which had been preserved in spirits having been lost during 
the homeward journey. 

H.M.S. ‘ CHALLENGER’ likewise paid a visit to the archipelago immediately after the 
‘ Peterel,’ but without obtaining additional information. The Tortoises brought home 
in this vessel were obtained by, and transshipped from, the ‘ Peterel.’ 


The instances of occurrence of the same form of terrestrial animal at widely distant 
points of the globe are more numerous than we find recorded in treatises on geo- 
graphical distribution of animals. They form the most interesting element in the 
investigation of this subject, inasmuch as they have a direct bearing upon, and will 
greatly assist in the solution of, the problems of the origin of species and the history of 
the distribution of animals. Of all those instances no one appears to me more remark- 
able than the reappearance of the ‘“ Indian” Gigantic Land-Tortoises in the Galapagos— 
not in typical singularity, but with nearly all the principal secondary modifications 
reproduced. How can this be explained with the aid of the doctrine of either a 
common or manifold origin of animal forms? 

On the hypothesis that there is no immediate genetic relationship between the 
Tortoises of the Galapagos and Mascarenes, we may assume, without overstepping too 
far the limits of probability, that some terrestrial ‘Tortoises were carried by stream and 
current, or some other agency, from the American continent to the Galapagos, and 
that others from Madagascar or Africa found in a similar manner a new home in the 
Mascarenes. ‘These Tortoises may originally have differed from each other, like the 7. 
tabulata, radiata, and sulcata of our days, possibly not exceeding those species in size ; 
but, being placed under similar external physical conditions evidently most favourable 
for their further development, they assumed in course of time the same gigantic pro- 
portions and other peculiarities, the moditications in their structure which we observe 
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now being partly genetic, partly adaptive. ‘To test (if test it can be called) this hypo- 
thesis, I compared our Tortoises with those of the neighbouring continents, but did not 
succeed in finding any evidence in their osseous frame which might be used as 
argument in favour of such direct genetic relationship. In none have I found the 
singular modification of the articulations of the nuchal vertebre of the Aldabra 
Tortoise. 

The naturalists who maintain a common origin for allied species, however distant in 
their habitats, will have to assume a former continuity of land (extending over 150° of 
longitude, but probably varying in extent, and interrupted at various periods) between 
the Mascarenes and Africa, between Africa and South America, and, finally, between 
South America and the Galapagos. A continuity of land in this direction is more 
probable than one in the opposite hemisphere, which would extend over 210°. Indeed 
the terrestrial and freshwater faune of Tropical America and Africa offer so many 
points of intimate relationship as very strongly to support such a theory. The Tor- 
toises, then, would be assumed to have been spread across the whole of this large area, 
without being able long to survive the arrival of man or large carnivorous mammals. 
The former, especially before he had provided himself with missile weapons, would 
eagerly seek for them, as they were the easiest of his captures, yielding a most 
plentiful supply of food; consequently they were exterminated on the continents, only 
some remnants being saved by having retired into places which, by submergence, be- 
came separated from the mainland before their enemies followed them. The discovery 
of bones of Tortoises in Malta, which seem to be almost identical with the corre- 
sponding parts in Galapagos Tortoises, as stated in a paper read before the Geological 
Society only a short time ago by Dr. Leith Adams, clearly proves the much greater 
extension of this Chelonian type at a former geological epoch. 
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SYNOPSIS 


OF THE 


EXTINCT AND LIVING GIGANTIC LAND-TORTOISES. 


BrEroreE proceeding to the detailed description of the various forms, I propose to indi- 
cate in a short synopsis the systematic results obtained in the following pages. 


I. Nuchal plate present. Frontal portion of the skull convex. Third cervical 
vertebra biconver. Pelvis with narrow symphysial bridge. Gular plate 
double. Carapace thick. . . . «. « % =°. «w «© « «© 6 4). eADDABRAMLORTONsHC: 


1. Shell broad, declivous in front; scutes striated. Skull broad, with the 
posterior margin of the paroccipital not excised. . . . . . 1. Testudo elephantina 
(living). 
2. Shell narrow, with horizontal anterior profile ; scutes almost entirely 
smooth. Sternum truncated in front and behind. Skull broad, with 
the posterior margin of the paroccipital deeply excised. . . . . . 2. T. daudinii 
(living 7). 
3. Shell regularly elliptical, declivous in front ; scutes with shallow stria- 
tion. Sternum notched behind. Skull narrow, with the posterior 
margin of the paroccipital not excised; a styloid process on each side 
of the occipital condyle {2° 5) 4. §. 050) ee eee er een On eros 
(living). 
4, Shell regularly elliptical, declivous in front ; scutes quite smooth. 
Sternum truncated behind. Skull Dip eo OEs i Gee c ume oloresse 
(living). 


iT apd) 
f 


II. Nuchal plate absent. Frontal portion of the skull flat. Fourth “cervical 
vertebra biconvexr. Pelvis with broad symphysial bridge. 


A. Gular plate single; sternum short . . . .. . 2 3 9.9. «, . =) MiAschrennilorrorsms: 


gv. Carapace thin, thickened towards the margins ; centre of the last vertebral 
plate raised into a hump, which is separated from the penultimate 
vertebral by a transverse depression. . . . . . . . Tortoises of Mauritius (extinct). 
Shell depressed, with the upper profile undulated, slightly declivous in 
front. Lower jaw with a treble dental ridge. Horizontal diameter of 
pelvis not longer than vertical, ©.) 27 292g) OR iserrnata 


(an=T. grayi?). 


2. 
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Shell high, with the upper profile convex, declivous in front. Lower 
jaw with double dental ridge. Vertical diameter of pelvis longer 
than horizontal . .. . eee ee One ezepia, 


3. Shell with the upper profile straight, not declivous in front. (Known 


iromthe'shell-only.) . 3. 4 6 3 2s as oo © «@. L. nmea: 


4. Known from scapula, pelvis, and femur only, the latter bones being 


more slender thanin5and6 ..... . =... =. . . . 8. T. leptocnemis. 


b. The entire carapace extremely thin; all the bones very slender. Rodriguez Tortoise (extinct). 


5. Mandible with two dental ridges ; the sixth cervical vertebra with a pair 


of deep hollows or perforations. Shell not declivous in front in the 
male, without vertebral humps. . . .. . =... + . . « 9 FT. vosmeri. 


B. Gular plate double; sternum of moderate extent . . . . . . . . Gatapagos TorrTolszs. 


1. Shell broad, depressed, with the upper anterior profile subhorizontal in 


the male ; plates striated; sternum truncated behind. Outer ptery- 
goid-edge sharp ; a deep recess in front of the occipital condyle . . 10. 7. elephantopus 
(James Isl.? Living). 


. Shell broad, high, with declivous anterior profile in the male ; plates 


striated ; sternum excised behind. Outer pterygoid-edge sharp; a 
deep recess in front of the occipital condyle . . . . . . . . AL. T. nigrita 
(Isl. —? Living). 
Shell rather narrow, depressed, with the upper anterior profile subhori- 
zontal in the male; plates striated ; sternum constricted in front and 
excised behind. Outer pterygoid-edge flattened ; no recess in front 


of the occipital condyle. Tympanic opening circular . . . . . 12. T, vicina 
(South Albemarle? Living). 


. Shell depressed, with the anterior upper profile straight in the male and 


declivous in the female ; plates not striated in the adult. Sternum 
with short lobes, and truncated behind in the adult. Outer ptery- 
goid-edges flattened, scarcely converging behind. No recess in front 
Olthe occipital condyle = 2 2 2 1 2 a1. » s » 2 » « « 1b. Do microphyes 
(North Albemarle. Living). 
Shell elongate, compressed, and not declivous in front, in the male ; 
plates smooth in the adult; sternum truncated behind. Outer 
pterygoid-edges flattened, scarcely convergent ; palate shallow. No 
recess in front of the occipital condyle . . . . . . . . . . 14. T. ephippium 
(Indefatigable Isl. Extinct). 


. Shell elongate, compressed, and not declivous in front, in the male ; 


plates not striated in the adult; sternum truncated behind. Jaws 

white. Outer pterygoid-edges flattened, rapidly converging behind. 

Palate deeply concave. A deep impression in front of the occipital 

CONGVICE an geeeh oe He dots ay ee ee et es ow = os) LO: To abingdony 
(Abingdon. Living). 
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. Adult ¢, stuffed. 


LIST OF SPECIMENS. 


List oF SPECIMENS OF GIGANTIC LanD-TortoIsEs, LIVING AND EXTINCT, IN THE 


CoLLECTION OF THE BritisH MusEum. 


1. TEstTUuDO ELEPHANTINA. 


. Adult ¢, stuffed. 


Carapace 39 in. 


. Skull of a. 


Carapace 49 in. 


. Skeleton of c. 


. Adult ?, stuffed. 


Carapace 27% in. 


. Skull of e. 


g. Young. 


p- 


VE 


. Very young, in spirits. 


Carapace 14 in. 


eAdultg. 


Carapace 40 in. 


. Adult ¢. 


Carapace 40 in., without scutes. 


. Skeleton of half-grown ¢. 


Carapace 31 in., sternum missing. 


Half-grown 3. 
Carapace 293 in. 


. Very young, stuffed. 
. Skull of adult ¢. 


Skull of half-grown spec. 


Two humeri of adult. 


*. Scapula of adult. 
. Femur of adult. 


. Young, malformed. 


Carapace 123 in. 


Aldabra. 


Aldabra. 


74. 2. 6. 3. 
74, 2. 6. 4. 


Purchased. 
life Be. Wits, 11, 


77. 0, 15.2. 
74, 2. 6. 1. 


74, 2. 6. 2. 


From the Haslar Collection. 
55. 10. 16. 151. 


Purchased of Mr. Bartlett. 
Thi 2h NB, 2 


Old Collection. 
ilo Gi Prob ile 


74, 2. 6. 8. 


From the R. Coll. of Surgeons. 
(Oo ds Laced, 


Pres. by Col. Playfair. 
ia tis We Ur 


Pres. by General Hardwicke. 


16. 5. 

16. a. 

Purchased. 76.11. 21. 2-3. 
Purchased. 76. 11. 21. 1. 
Purchased. 76. 11. 21. 4. 


Purch. of the Zool. Soc. 
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2. TESTUDO DAUDINII. 


. Adult ¢@, stuffed. 


Carapace 343 in. 74. 2. 6. 5. 
. Skull of a. 74, 2. 6. 6. 
. Bones of forearms and lower legs of a. 74, 2. 6. 6. 


3. TestUDO PONDEROSA. 


. Adult ?, skeleton. Purchased. 64. 12. 20. 27. 
Carapace 27% in. 


. Pelvis of adult. Purchased. 76. 1. 4. 1. 


4. TEsTUDO HOLOLISSA. 


. Adult 2, living. Aldabra. Purchased. 
Carapace 32 in. 


5. TESTUDO TRISERRATA. 


. Skull of adult. Mare aux Songes. Pres. by E. Newton, Esq. 
. Mandible. - Pres. by Col. A. E. H. Anson. 39929. 
. Fragment of cranium. es Ditto. 39928. 
. Fragment of carapace. FP Ditto. 39964. 
. Sternum. 3 Pres. by E. Newton, Esq. 
. Two left scapularies. o Pres. by Col. A. E. H. Anson. 
39939 & 39941. 
. One right scapulary. : Ditto. 39940. 
h. Four humeri. As Ditto. 39942, 39945-47. 
1. Four pelves. Fr Ditto. 39932-35. 


6. TestuDoO INEPTA. 


. Skull of adult. Mare aux Songes. Pres. by Col. A. E. H. Anson. 39927. 
. Skull of adult. 3 Pres. by E. Newton, Esq. 
. Carapace without sternum. Pres. by L. Bouton, Esq. 
. Fragment of carapace with part of first rib. ,, Pres. by Col. A. E. H. Anson. 39963. 


. Right scapulary. i Ditto. 39937. 
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f. Left scapulary. Mare aux Songes. Pres. by Col. A. E. H. Anson. 39938. 
g. Two left humeri. A Ditto. 39943-44. 
h. Pelvis. As Ditto. 39931. 
it. Pelvis. 53 Purchased of Mr. Bewsher. 
75. 10: 20) 1. 
7. TEstTUDO LEPTOCNEMIS. 
a. Two right scapularies. District of Flacq. Pres. by L. Bouton, Esq. 
76. 11. 4. 12-18. 
6. Four fragments of pelvis. ee Ditto. 76.11. 4. 14-17. 
c. Two left femurs. or; Ditto. 76.11. 4. 10-11. 
* SPECIES INCERTA. 
a. Fifth cervical vertebra. Mare aux Songes. Pres. by Col. A. E. H. Anson. 39980. 
b. Left scapula (“ 7. boutonii”’) B Ditto. 39936. 
c. Left ulna. * Ditto. 39948. 
d, Right ulna. i, Ditto. 39949. 
e. Left radius. es Ditto. 389951. 
f. Three right radii. a Ditto. 39950, 39952-3. 
g. Three left femurs. a Ditto. 39954-6. 
h. Three right femurs. < Ditto. 389957-9. 
i. Left tibia. 7 Ditto. 39960. 
k. Right tibia. Fe Ditto. 39961. 
1. Right fibula. ss Ditto. 39962. 


8. TESTUDO VOSMERI. 
All the specimens are from Rodriguez. 


a. Skulls and fragments of skulls of various sizes. “ Transit-of-Venus ” Collection. 
(ool 20: 


b. More or less incomplete sets of cervical vertebre of Ditto. 76.11. 1. 21-49. 
various sizes. 


c. Fifth cervical vertebra (fig.). Ditto; 76a desali72 
d. A set of three cervical vertebre (fig.). Ditto 3/6 we as: 


mM. 


= 
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. Fifth and seventh cervical vertebre. 


. Sixth and seventh cervical vertebre. 


. Eleven dorsal vertebra. 


. Seventeen caudal vertebre. 
. Five carapaces of half-grown and young individuals. 
. Six pairs of scapulee and several odd ones of various sizes. 


. One scapula (fig.). 


Another scapula. 


, Three pairs of humeri and several odd ones of various 


S1Zes. 


. A humerus (fig.). 


. Two humeri. 


. Several right and left ulne. 


. Two other ulne (fig.). 

. Several right and left radii. 
. Pelves of various sizes. 

. Two other pelves (fig.). 


. Two other pelves. 


. Several right and left femurs. 


», Two other femurs (fig.). 
. Several right and left tibi. 


. Right tibia. 


. Several right and left fibule. 


8. Another fibula (fig.). 


. Two metatarsal bones. 


. Nine phalanges. 
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Pres. by L. Bouton, Esq. 
76. 11. 4. 6-7. 
Ditto. 76.11. 4. 1-2. 


«‘ Transit-of- Venus ” Collection. 
76) Weds ode 


Ditto. (76. I. F, 50: 
Ditto. 76.11. 1. 52-56. 
Ditto. 76.11. 1. 57-64. 
Ditto, 70, DI. 115: 


Pres. by L. Bouton, Esq. 
705 1L4. 9, 


“«‘ Transit-of- Venus ” Collection. 


76. 11. 1. 65-68. 
Ditto. 76. 11.1. 114. 


Pres. by L. Bouton, Esq. 
76.11. 4. 8: 


««Transit-of- Venus” Collection. 
Toy, AU, ALS GS SrAL 


Ditto. 76. 11. 1. 120. 
Ditto. 76.11. 1. 72-76. 
Ditto; ~76. 11. be 7-98; 
Ditto. 76. 11. 1. 113. 


Pres. by L. Bouton, Esq. 
76. 11. 4. 4-5. 


“¢ Transit-of-Venus” Collection. 
76. 11. 1. 99-100. 


Ditto 76. Li IG: 


Ditto. 76.11. 1. 101-104. 


Pres. by L. Bouton, Esq. 
76. 11.4. 3. 


‘“‘Transit-of-Venus” Collection, 
76. 11. 1. 105-108. 


Ditto. 76.11. 1.119. 
Ditto, 76. IT. 1: 109: 
Ditto. 76.11, 1. 110: 
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a, 


a. 


b. 


f 


1. Very young, stuffed. 


Us 


Skeleton of young. 


Adult ¢. 
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9. TrestUDO ELEPHANTOPUS. 


Galapagos. 


10. TEstuDO NIGRITA. 


Carapace 41 in. (without sternum). 


Skeleton of young. 


Carapace 16 in. long. 


. Skeleton of young. 
Carapace 152 in. long. 


Young, stuffed. 


Carapace 10 in. long. 


Young, stuffed. 


Galapagos. 


Galapagos. 


(See Proc, Zool. Soc. 1870, pl. xli.) 


Carapaces 6, 54, and 43 in. long. 


Very young, shell. 
Carapace 32 in. long. 


Skull of adult. 
(T. planiceps, Gray.) 


. Skeleton of adult. 


. Skull of adult. 


. Young, stuffed. 


Carapace 123 in. 


. Skull of c. 


. Adult g (still living). 


Carapace 333 in. 


. Adult g. 


Carapace 333 in. 


. Skull of 0. 


11. Trestupo vicina. 


Iguana Cove, S. Albemarle. 


Pres. by Capt. E. M. Leeds. 
76. 10. 23. 1. 


Purchased. 


Presented by Dr. Gunther. 
16 NO 23m. 


47.3.5. 27. 


From the Haslar Collection. 


Purchased. 70. 12. 18. 1. 


Pres. by Dr. Gray. 


From the Haslar Collection. 
48. 4. 6. 3. 


Obtained by exchange. 
TA aD ie 


Commander Cookson’s Collection. 


74, 6, 21. 43. 
74. 6. 1. 4. 


(ASO wo. 


12. TrEsTUDO MICROPHYES. 


Tagus Cove, North 
Albemarle. 


Commander Cookson’s Collection. 
Ditto. 76. 6. 21. 41. 


Ditto. 76. 6. 21. 41. 


. Half-grown ¢. 
Carapace 25 in. 


. Skull of d. 


. Adult 2 (still living). 


Carapace 27 in. 


. Adult 2, stuffed. 
Type of the species. 


. Skull of g. 


i. Young (still living). 
Carapace. 


. Young, stuffed. 
Carapace 7 in. 


. Adult ¢. 
Carapace 38 in. 


. Skull of a. 


. Adult ¢, stuffed. 
Carapace 34 in. 


. Skull of c. 


. Adult ¢, stuffed. 
Carapace 38 in. 


. Skull of e. 


g. Cervical vertebre of e. 
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Tagus Cove, North 
Albemarle. 


2) 


+) 


Tagus Cove, North 
Albemarle. 


Commander Cookson’s Collection. 
76. 6. 21. 42. 


Ditto. 76. 6. 21. 42. 
Ditto. 


Purchased. 75. 12. 29. L. 


75. 12. 29. 1. 


Commander Cookson’s Collection. 


13. TESTUDO EPHIPPIUM. 


74, 6. 1. 6. 


14. Trestupo ABINGDONII. 


A bingdon Island, 


3) 


Commander Cookson’s Collection. 


76. 6. 21. 40. 


Ditto. 76. 6. 21. 39. 


Ditto. 76. 6. 21. 39. 
Ditto. 76. 6. 21. 38. 


Ditto. 76. 6. 21. 38. 
Ditto. 76. 6. 21. 44. 
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THE RACES OF THE ALDABRA GROUP. 


ALL the living gigantic Tortoises which have been brought to Europe from the Indian 
Ocean within the last forty years are distinguished by the presence of a nuchal shield, 
convex cranium, and narrow obturatoric bridge. Whenever it has been possible to 
trace their origin this was found to be Aldabra, a group of small islands north-west of 
Madagascar, situated in lat. 9° 25’ S., long. 46° 20’ KE. Although the majority of the 
specimens were shipped at Mauritius or the Seychelles, they had been brought there, 
in the first instance, from Aldabra, to be kept as curiosities or for the sake of their flesh 
or that of their progeny, which, in that suitable climate, they annually yielded to their 
owners with great regularity. 

It is not at all impossible, nay, probable, that some of the other insignificant islands 
which are scattered in the same part of the Indian Ocean likewise harboured this Chelo- 
nian type; but of this I cannot find anywhere in the old records positive evidence. If it 
was so, the Tortoises were speedily exterminated, as the islands, from their small size, 
could not offer to them any place of effectual concealment. ‘These islands seem to have 
been formerly much more frequently visited by ships on their way to or from India 
than at present, when they are rather avoided. 

Among the specimens united by the common characters stated above, not unimpor- 
tant differences may be observed; they are difficult to reconcile with our ideas about 
the amount of variability within the limits of the same species or race; but we can 
account for them by assuming that the animals came from different though neighbour- 
ing islands. More especially the islands of which the Aldabra group consists are 
separated by narrow deep channels of the sea, perfectly impassable to animals so help- 
less in the water as Land-Tortoises. In other respects the islands are described as 
covered with verdure, low tangled bushes interspersed with patches of white sand. Two 
of the islands are rather low, hummocky near the centre. ‘The third island is the 
largest, extending about eighteen sea-miles in length and two or four miles in breadth ; 
it is much higher than the others, and partly covered with very high trees, that may be 
seen eight or nine leagues from the deck of a moderate-sized ship. Besides these three 
larger islands, there are several very small outlying islets. The first record of the 
existence of Land-Tortoises in Aldabra I find on a map of this group given by 
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Dalrymple from the observations made in the boat ‘Charles’ and tartan ‘ Elizabeth ’ in 
1744, where, the author adds, “ they found a great many Land-turtle much larger than 
those at Rodrigue.” Our knowledge of the configuration of these islands is still so in- 
complete that it will be useful to reproduce Dalrymple’s chart ; it is clearly faulty in 
its north-eastern portion (where the channel between the second and third main islands 
is omitted), but gives some idea of the smaller islets in the lagoon. 


AtpazBra (from Dalrymple). 


On applying to the Hydrographer, Capt. Evans, C.B., for more recent information, 
he, with his usual kindness, directed my attention to an unpublished chart deposited by 
the late Admiral W. F. W. Owen in the archives of the Admiralty, and reproduced here 
(p. 20) with the permission of the hydrographer. It appears that the group was partially 
surveyed by Lieut. R. Owen, of H.M.S. ‘ Leven,’ in 1824, which, with H.M.S. ‘ Barra- 
couta, was engaged at that time, under the command of Capt. W. F. W. Owen, in the 
exploration of this part of the Indian Ocean*. This is at present the most reliable 
 * See ‘Narrative of Voyages to Explore the Shores of Africa, Arabia, and Madagascar, performed in H.M. 
ships “‘ Leven ” and “ Barracouta,” under the direction of Capt. W. F. W. Owen, R.N.’ 2 vols. 8vo, Lond. 
1833. No complete and continuous detailed account of the work of those ships is given in that ‘ Narrative ;’ 
and more especially I am unable to find Lieut. Owen’s visit to Aldabra mentioned. 
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chart of the group; and the parts of the coast-line actually seen and surveyed by Lieut. 
Owen are distinctly shown. As he gives the depth of the lagoon, he must have entered 
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it in boats, although he does not take further notice of the smaller islands, the sur- 
veying of which could not possibly be of any importance to the navigator. 

Aldabra has never been permanently inhabited—a circumstance by which the Tor- 
toises were saved from utter extinction. Although the number was constantly being 
thinned by the raids of crews of passing whalers or fishing-vessels, a small remnant 
found a safe refuge in the tangled and almost impenetrable thickets; if these be allowed 
to be invaded or cut down, the Aldabra Tortoise will disappear, like those of the 
Mascarenes *. 


* A report having reached England that a permanent settlement was about to be made on Aldabra, steps 
were taken to secure the protection of the Tortoises; and this will not be an inappropriate place to put on 
record a memorial sent to the Government of Mauritius, as well as the replies thereto :— 


“To His Excellency the Hon. Sir Arthur Hamilton Gordon, K.C.M.G., Governor and Commander-in-Chief 
of Mauritius and its dependencies. 


“We, the undersigned, respectfully beg to call the attention of the Colonial Government of Mauritius to the 
imminent extermination of the Gigantic Land-Tortoises of the Mascarenes, commonly called ‘ Indian Tortoises.’ 

“2. These animals were formerly abundant in the Mauritius, Réunion, Rodriguez, and perhaps other islands 
of the western part of the Indian Ocean. Being highly esteemed as food, easy of capture and transport, they 
formed for many years a staple supply to ships touching at those islands for refreshment. 
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1. TESTUDO ELEPHANTINA. 


After having carefully studied the detailed description given by Duméril and Bibron 
under the above heading, it seems to me very probable that several specifically distinct 
forms were included in it. The scutes are described by the French herpetologists as 
sometimes striated, sometimes entirely smooth, whilst I exclude from this species all 
individuals with perfectly smooth scutes, the absence of sculpture not being dependent 
either on sex or entirely on age. On the other hand I refer to this species specimens 
of black as well as brown coloration, whilst the latter is stated to be one of the charac- 
teristics of 7. elephantina in the ‘ Erpétologie générale. Thus the limits assigned to 
this species by its authors do not appear to coincide with those determined by myself. 


‘<3. No means being taken for their protection, they have become extinct in nearly all these islands; and 
Aldabra is now the only locality where the last remains of this animal form are known to exist in a state of 
nature. 

«4, We have been informed that the Government of Mauritius have granted a concession of Aldabra to 
parties who intend to cut the timber on this island. If this project be carried out, or if otherwise the island 
is occupied, it is to be feared, nay, certain, that all the tortoises remaining in this limited area will be 
destroyed by the workmen employed. 

“5, We would therefore earnestly submit it to the consideration of your Excellency whether it would not 
be practicable that the Government of Mauritius should cause as many of these animals as possible to be col- 
lected before the wood-cutting parties or others land, with the view of their being transferred to the Mauritius 
or the Seychelle Islands, where they might be deposited in some enclosed ground or park belonging to the 
Government, and protected as property of the Colony. 

«6. In support of the statement above made and the plan now submitted to the Mauritius Government, the 
following passages may be quoted from Grant’s ‘ History of Mauritius,’ 1801, 4to :— 

«<« We (in Mauritius) possess a great abundance of both land- and sea-turtle, which are not only a great 
resource for the supply of our ordinary wants, but serve to barter with the crews of ships’ (p. 194). 

«<The best production of Rodriguez is the land-turtle, which is in great abundance. Small vessels are 
constantly employed in transporting them by thousands to the Isle of Mauritius for the service of the hospital’ 
(p. 100). 

««« The principal point of view (in Rodriguez) is, first, the French Governor’s house, or rather that of the 
Superintendent appointed by the Governor of the Isle of France to direct the cultivation of the gardens there 
and to overlook the park of land-turtles; secondly, the park of land-turtles, which is on the sea-shore facing 
the house’ (p. 101). 

“7, The rescue and protection of these animals is, however, recommended to the Colonial Government less 
on account of their utility (which now-a-days might be questioned in consideration of their diminished number, 
reduced size, and slow growth, and of the greatly improved system of provisioning ships, which renders the 
crews independent of such casual assistance) than on account of the great scientific interest attached to them. 
With the exception of a similar tortoise in the Galapagos Islands (now also fast disappearing), that of the 
Mascarenes is the only surviving link reminding us of those still more gigantic forms which once inhabited 
the continent of India in a past geological age. It is one of the few remnants of a curious group of animals 
once existing on a large submerged continent, of which the Mascarenes formed the highest points. It 
flourished with the Dodo and Solitaire; and whilst it is a matter of lasting regret that not even a few 
individuals of these curious birds should have had a chance of surviving the lawless and disturbed condition of 
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The amount of variation in the form of the carapace is considerable, much greater 
than in any of the other Gigantic Land-Tortoises; and the differences between these 
variations are quite equal, and in some measure analogous, to those observed between 
some of the Galapagos Tortoises for which I have adopted distinct specific denomina- 
tions. But, whilst in the latter such external modifications are combined with marked 
features of the skull and other parts of the skeleton, the skulls of the varieties of T. 
elephantina surprisingly agree in the details of form with one another. 

It is this species to which J. E. Gray and others applied the name of Testudo indica par 
excellence; finding that the varieties of external form closely resemble, and almost 
repeat, those from the Galapagos, they included in it, more or less, all the other 
Gigantic Land-Tortoises. ‘That name must be restricted to the species described by 
Perrault (Mém. pour servir 4 Vhist. nat. des anim. 1676, p. 193, c. tab.). 

Characteristic of this species is the concentric striation of the scutes, which, most dis- 
tinct in young specimens, never disappears entirely, not even in the largest and oldest 
examples; then the declivity of the first vertebral scute; the moderate reversion of the 
margins of the carapace; the undivided caudal scute*; the broad skull, with the pos- 
terior margin of the paroccipital not excised. 

The specimens available for examination may be grouped as follows :— 


past centuries, it is confidently hoped that the present Government and people, who support the ‘ Natural-His- 
tory Society of Mauritius,’ will find a means of saving the last examples of a contemporary of the Dodo and 
Solitaire. 
(Signed) “ Josepa D. Hooxrr. 

“H. B. E. Frere. 

* Ricn. OWEN. 

“ CHarirs Darwin. 

“ Atrrep Newron. 

“ Joun Kirk. 

“ ALBERT GUNTHER.” 

“London, April 1874.” 


This memorial received the full attention of Sir A. Gordon, who, in his reply, promised that the lessee should 
be bound to protect the animals, and to remit annually to Mauritius a pair of living ones, which, with others 
acquired by purchase, would be preserved in a paddock of the Botanic Gardens at Pamplemousses. On Sir A. 
Gordon leaving Mauritius soon afterwards, M. Bouton, the Secretary of the Royal Society of Mauritius, sub- 
mitted the matter to his successor, Sir A. P. Phayre, who replied as follows :— 


“My prar M. Bovroy,—I return you the papers received from you regarding the gigantic Land-Tortoises. 
I have made arrangements with the Chief Civil Commissioner in order to have those on Aldabra preserved. 
“ Believe me, 
‘«‘ Yours sincerely, 


(Signed) CTA. ye HAR Ee 


* But for this character I should regard Testudo gigantea of Schweigger and Dum¢ril and Bibron as identical 
with 7’. elephantina. Possibly the division of this scute is only an individual peculiarity of the specimen on 
which this species was founded. 
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A. Each vertebral scute is raised into a high protuberance, more or less confined to the 
areolar region. 
e. Carapace broad, black or of a dark brown colour. 
6. Carapace narrower, horn-coloured. 


B. Vertebral scutes not raised in the middle, flat. 
y. Carapace broad, black. 


Of these three varieties « may be compared to 7. nigrita, B to T. vicina, and y to T. 
elephantopus from the Galapagos Islands. 


The materials which I refer to 7. elephantina are the following :— 


Var. a. 


a. An adult stuffed male, carapace 39 inches long, in the British Museum. Black. 

6. Skull of the same individual. 

c. Anadult male, carapace 49 inches long, from Aldabra, in the British Museum. Brown. 
This specimen is one of the pair imported in 1875 from the Seychelles (see ‘ Nature,’ 
1875, p. 260). 

Skeleton of the same individual. 

An adult stuffed female, carapace 273 inches long, in the British Museum. Black. 

Skull of the same individual. 

Carapace of a young specimen, 14 inches long, in the British Museum. 


Var. £. 


. Carapace of adult male, 40 inches long, in the British Museum. 


ac = 


~~ 


Var. y. 


2. Carapace of an adult male, without scutes, 40 inches long, transferred from the Old 
Collection in Montague House (with cast of head and feet). 

. An adult stuffed male, carapace 43 inches long, in the Free Public Museum, Liver- 
pool. The Curator, Mr. T. J. Moore, has kindly informed me that this specimen 
was brought alive from the Cape of Good Hope by a collector sent about the year 
1840 by the then Earl of Derby to South Africa to collect living antelopes &c. 
It lived for a few months only at Knowsley. 

k. Skull, bones of the forearm and lower leg, with the majority of the carpals and 


o 


tarsals of the same individual. 


NN 


. Skeleton of a half-grown male (sternum missing), carapace 31 inches long, in the 
British Museum. 

m. Carapace (with sternum) of a half-grown male, 294 inches long, in the British 

Museum. 


Finally— 
n. A skull, humerus, femur, and scapula of one or more large examples in the British 
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Museum cannot be referred to either of these three varieties, nothing being known 
of the carapaces or any other part of the animals to which they belonged. 

o. Skull of a half-grown example in the British Museum, figured in Gray’s ‘ Catal. of 
Shield-Reptiles’ (4to), pl. 35. fig. 1. 


Variety «. 


In the adult male specimen the carapace (Plate III.) is very high, very convex in 
every direction, and nearly equally broad in front and behind. The anterior vertebral 
scute slopes rapidly from a protuberance near its hind margin down to the nuchal plate. 
The anterior and posterior free margins of the carapace are somewhat turned outwards, 
but not reverted, with shallow notches between the marginal scutes. The caudal plate 
is neither bent inwards nor outwards, its surface being a plane. The middle of each of 
the four posterior vertebrals is raised into a high hump, which gradually slopes down 
towards the margins. Also the costals participate in some measure in this peculiarity; 
but their most prominent part has an eccentric position, and is limited to the upper 
half of each scute. In all the scutes the smooth areolar portion can be clearly dis- 
tinguished from the very broad striated portion, although the striz are rather broad 
and somewhat obsolete in the vertebrals, but well-developed in the marginals. Nuchal 
plate of moderate size, rather longer than broad. ‘The sternum (Plate IV. fig. A) is 
deeply concave, broad, with the anterior portion somewhat contracted, truncated in 
front and behind. The shell is very thick and heavy *, the substance of the caudal plates 
and of the lateral portion of the abdominals being particularly thickened and callous. 
In the large specimen, ¢, a section of this portion shows a thickness of three inches— 
the osseous substance, however, not being solid, but cavernous. 

The upper surface of the head (Plates I. & II.) is covered with large irregular shields, 
of which two, covering the frontal region, are by far the largest, about thrice as long 
as broad. The neck is shorter than in any of the Galapagos Tortoises. The scutes 
on the anterior side of the fore leg are separated from the smaller ones covering the 
hinder side by a longitudinal series of large scutes, which run along the outer edge of the 
forearm. ‘The tail is about 10 inches long, and provided with a large, flat, terminal claw. 


* Fatconer, in his notes on Colossochelys atlas (Paleontolog. Mem. vol. i. p. 378), states that “ the thickness 
of bone in the convexity is almost in an inverse ratio to the size. The physiological reason of this is, that the 
smaller the animal, the more liable it is to injury, and it requires a greater arch to sustain it.” This view is 
not confirmed by an examination of the living Tortoises; the Aldabra species is as large as those from the 
Galapagos, and even larger than one of these latter, yet it has a much thicker shell. We shall see that the 
extinct Mascarene species agree with the Galapagos Tortoises in this respect. Perhaps the cause of this is to 
be sought in the small quantity of earthy matter contained in the food on which those animals chiefly subsist. 
A living Galapagos Tortoise in my possession preferred the petals of a Westeria to every other plant. Of course, 
by the thinness of the shell its weight is much reduced ; and these Tortoises are therefore able to walk faster and 
to carry the shell higher above the ground than the thick-shelled species. The thinness of the shell and the 
slender osseous framework of the limbs are, in fact, characters correlated to each other. 
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The female (spec. e) does not differ much from the male as regards the form of the cara- 
pace; but, being evidently a much younger specimen, the striz are deeper, more numerous, 
and more distinct. The nuchal plate is, exceptionally, absent. The sternum is nearly flat, 
with a distinct notch in front and behind. Tail short, with a terminal claw. Colour 
as black as in the male. 

The very young specimen, which is only 14 inches long, has the scutes very neatly 
sculptured, deep concentric striae occupying nearly the whole of the scutes, with the 
exception of the small areolar spaces. The carapace itself is high, of a regularly oval 
shape. Sternum scarcely notched in front and behind. Colour less intensely black 
than in the preceding specimens. 

The measurements of these specimens are as follows :— 


Length of carapace. Width of carapace. Depth of Sternum. Caudal plate. 
In str.line. Over curve. Instr.line. Overcurve. carapace. Length. Width. Length. Width. 
in. in. in. in. in. in. in. in, in. 
PCEEOG) cies a6 49 643 364 65 26 38 25 4, 84 
JN(Gly fey BAeROn 39 52 26 54 24, 32 23 34 9 
9 2\(0 SO 274 36 22 37 134 234 174 34 64 
Miooe eeaiestsc 14, 183 8 18 84 124 4 1} 34 
Variety B. 


Of this variety I have only one incomplete example before me (if, indeed, the very 
young specimen just described should not be more properly referred to it)—a large 
carapace 40 inches long, the sternum of which is lost. It differs from the preceding 
variety in being horn-coloured, and in having the carapace conspicuously narrower and 
somewhat less elevated. ‘The protuberances of the costal plates are less pronounced ; 
and the upper profile of the last vertebral and caudal sweeps downwards in an unin- 
terrupted gentle curve. The broad areolar portions and the striations of the scutes are 
exactly as in the preceding variety; nuchal plate of moderate size, as long as broad. 


Length of carapace. Width of carapace. Depth of Caudal plate. 
In str. line. Over curve. Instr. line. Over curve. carapace. Length. Width. 
in. in. in. in. in. in. in. 
ENG GGusiavsisiet 40 504 234 49 163 4 sf) 
Variety y. 


The adult male has the carapace broad and depressed, nearly equally wide in front 
and behind; its upper surface is remarkably flat, and the anterior slope considerably 
steeper than the posterior ; in fact the median profile of the first vertebral scute between 
its hind margin and the nuchal plate is remarkably concave. The anterior free margin 
of the carapace is somewhat turned outwards, but not reverted, and without any notches, 
whilst the posterior shows a reversion with shallow notches between the marginal scutes. 

E 
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Also the caudal plate is slightly bent outwards, with a rather concave surface. The 
high humps of the vertebral and costal scutes, which are so conspicuous in variety a, 
are here entirely absent; but in all the scutes the smooth areolar portion can be clearly 
distinguished from the very broad striated portion, the strize being rather wide. The 
sternum is deeply concave, broad, with the anterior portion not conspicuously contracted, 
and with a shallow notch in front and behind, the substance of the caudal plates and 
of the lateral portion of the abdominals being thickened and callous. In the scutella- 
tion of the head and limbs this variety does not differ from variety «; also the tail is 
nearly of the same length and provided with a flat terminal claw. ‘ 

The carapaces of the younger specimens agree in the essential particulars with the 
larger; but they are decidedly higher, the surface of the costal plates being more ver- 
tical and the slope of the anterior vertebral scute less steep. 

The colour of the three specimens is black, with a horny tinge about the areolar 
portions. 

The measurements of these specimens are as follows :— 


Length of carapace. Width of carapace. Depth of Sternum. Caudal plate. 


In str. line. Over curve. In str.line. Over curve. carapace. Length. Width. Length. Width. 
in, in. in. in. in. in. in. in. in. 
ORO @e canis 43 50$ 30 50 203 31g 26 34 9 
(NG Ga cuameves 40 52 30 52 183 32 24. [2] 10 
H.-gr.g ... 31 41 ks) 40 We [?] 18 3 i 
Heer. Sd <.. 295 38 18 40 15 23 17 ae 7 


Osteology.—In the preceding remarks, as well as in the following notes on the osteo- 
logical characters of the various species, it is not my intention to give such a complete 
description as would include every detail common to all the species of Testudo, but 
I shall limit myself to those points only by which the various species of gigantic Tor- 
toises differ from one another in a marked manner. 

The skull, figured on Plates VIII. & IX. fig. A, measures in length from the occipital 
condyle to the extremity of the snout 53 inches, and from the extremity of the occi- 
pital crest to that of the snout 64+ inches; its greatest width is 4$ inches. Large as 
this skull is, it is surpassed in size by that of specimen c, the corresponding measure- 
ments of which are 6, 64, and 43 inches. In the details of their structure and con- 
figuration these skulls are perfectly identical. They are distinguished from those of 
the other species by the very shallow excision of the hind margin of the paroccipital, 
and by their great relative breadth. 1*. The frontal region is raised and convex, 
broad, its greatest width (in front of the postfrontal) being one half of the distance of 


* In this and the following description of the skulls the same points are notited under the same numbers— 
a plan by which the comparison of the several parts (sometimes described many pages apart) is much facilitated. 
The significance of certain modifications of structure noticed here will become more apparent when we shall 
treat of the skulls of the Mascarene and Galapagos Tortoises. 
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the tympanic condyles (outside measure). 2. The upper surface of the parietals is a 
flat triangle, the outer edges of which converge towards, and finally are merged into 
the tetrahedral occipital crest, which is of moderate length. 3. The tympanic case with 
the mastoid is not produced backwards; sothat the posterior margin of the paroccipital 
is but little excised. 4. The groove on the lower surface of the occipital, in front of 
the condyle, is very shallow; no styloid process on each side of the condyle. 5. The 
prominent tuberosity on the front margin of the temporal fossa, which in some of the 
Galapagos Tortoises is so much developed, is but feebly indicated. 6*. The tympanic 
cavity is of moderate extent, the outer tympanic rim having an irregular outline, 
like that of an inverted human concha, the convexity being anterior. In its 
posterior margin there is a very deep triangular excision for the passage of the 
Eustachian tube. 7. This excision is so deep that it nearly extends to that part of 
the bottom of the cavity which is pierced by the foramen for the columella; 
this ossicle, therefore, does not rest on a trenchant ridge as in the Galapagos 
Tortoises. 8. The front margin of the intermaxillaries projects so much beyond 
that of the frontals, that the nasal opening slopes obliquely downwards and is much 
higher than broad. 9. The inner nostrils are situated far back, and, on the palatal 
view of the skull, may be seen free and uncovered by the alveolar lamelle of the maxil- 
laries. 10. The intermaxillaries are long, about two thirds the length of the maxillaries ; 
and their foremost portion is neither very concave nor much bent downwards to form 
the beak. The suture between the intermaxillary and vomer is at a considerable dis- 
tance behind the inner angle of the alveolar edges of the maxillaries. 11. The whole 
of the palatal region is deeply concave, with a very low median crest along its bottom. 
The triangular space of which the foramina palatina and the anterior extremity of the 
vomer form the points is isosceles. 12. Anterior surface of the tympanic pedicle deeply 
excavated. 13. Lower jaw with a double alveolar ridge, the symphysial portion being 
simply vertical, without a backward dilatation of the lower margin of the bone. 

The description of the other parts of the skeleton is taken principally from the 
adult male specimen ¢ and from /, a male not fully grown, with a carapace 31 inches 
long. 

The cervical portion of the vertebral column is comparatively much shorter than that 
of the Galapagos or Rodriguez Tortoises; the several vertebra are shorter and thicker ; 
the crests are lower, without additional lateral crests; the majority of the posterior 
articulary processes have a strongly divergent outward direction, the notches between 
- them being very wide and deep; and the anterior are nearly perpendicular to the 


* It is very singular that although the osseous parts of the auditory organ are so well developed, nevertheless, 
according to the unanimous testimony of observers, these Tortoises are absolutely deaf. I find this con- 
firmed so far in my young living example, that it never takes notice of the noisy approach of a person whom it 
cannot see, nor is it disturbed by the fall of a stone behind its back. Perhaps the faculty of hearing, although 
never acute, is not entirely lost until the individuals have attained to a great age. 
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longitudinal axis of the vertebree. All these characters are indicative of a compara- 
tively shorter neck with lessened power of turning, as we actually observe it in the 
living animals, although it must be remembered that the length and mobility of the 
neck of these Aldabra Tortoises is still much greater than in any of the smaller forms 
of the genus Testudo. Most remarkable is the peculiarity in the articulation of the 
third and fourth vertebree, which in all the Flat-headed Tortoises (from the Galapagos 
as well as Mauritius and Rodriguez) is reversed. 

In the atlas of the younger individual the lateral portion of the neural arch (column) 
is very broad, considerably broader than the zygapophysis, which is rather shorter than 
that part of the bone which forms the roof of the arch. ‘These parts are separated 
from one another by less-deep constrictions in the adult specimens, the lateral portion 
being nearly as broad as the zygapophysis (Plate X. fig. A). ‘The centrum (odontoid 
process) is as broad as long in the adult, and broader than long in the young, with 
oblique articular surfaces, two in front and one behind. 

In the second vertebra (Plate X. fig. B) the neural arch is somewhat compressed, 
provided with a low crest. The third has a condyle in front and behind, the posterior 
being much elongate and reaching beyond the extremity of the zygapophyses (Plate X. 
fig. C). The fourth has a glenoid cavity in front and a condyle behind; there is a 
marked hollow in the neural arch behind the anterior zygapophysis in the adult speci- 
men, which is absent in the young, clearly showing that this peculiarity is developed 
with age. The fifth has a single low median neural crest (Plate XI. fig. A), and a deep 
hollow behind each anterior zygapophysis. ‘The s¢xth has a glenoid cavity in front, and 
a broad, depressed, bipartite condyle behind; its dorsal surface is much compressed, 
with a short, high, triangular crest, whilst on the visceral surface a lower crest runs for 
about two thirds of its length and bifurcates behind (Plate XII. fig. A). The seventh (bi- 
concave) vertebra (Plate XIII. fig. A) is distinguished by the high crest on its dorsal and 
visceral surfaces; in the middle of the vertebra the neural crest is split into two 
branches, diverging in the direction of the posterior zygapophyses and leaving a deep 
triangular recess (a) between them. The point of divergence forms a kind of summit (0) 
to this vertebra, which, however, is overtopped by the extremities of the anterior zyga- 
pophyses. The place on the neural arch inwards of and behind each anterior zyga- 
pophysis is not hollowed out, as in the Galapagos and Rodriguez species, and is even 
much less concave than the corresponding portion of the preceding vertebre. ‘The 
anterior and posterior glenoid cavities are completely divided into a right and a left half 
in the adult, and less completely in the young specimen. ‘The eighth vertebra (Plate XIV. 
fig. A) has a bipartite anterior and single posterior condyle, the posterior zygapophyses 
being curved downwards. to the level of the condyle. 

The measurements of the second to seventh cervical vertebree are as follows :— 
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2nd. 38rd. 4th. Sth. 6th. = 7th. 
millim. millim. millim. millim. millim. millim. 

Adult 70 106 105 112 120 += 105 
Young 37 61 57 64 69 60 
Adult 45 48 50 53 68 78 
Young 29 28 29 33 46 46 
Adult 25 25 27 29 53 56 
Young 17 16 17 18 25 30 
Adult 28 28 

7 Young 15 16 i me bis bad 
AGOG 1.5 oie 35 4.2 50 58 


Tenethyolscemirunys 9.3225 fetes s sina 500s 
Depth of centrum in the middle ............... 
Horizontal width of middle of centrum ...... 


Wradth'of anterior’ condyle 2.2220. .2...40k- sae 


Width of anterior glenoid cavity .............. Noate. os _ oA o7 39 36 
Adult... 31 35 44. 56 
idth of 1ORICOMOVIC) coer aecveaqanonese 
Width of posterior condyle Ronee os 20 99 98 35 i. 
Adult 27 se we ae or 68 
- ; ; : 
Width of posterior glenoid cavity ............ oun 16 i 7 - 7 39 
Distance of outer margins of anterior zyga- ¢ Adult 44. 60 55 59 65 56 
OPH SCS Bm WR se oa cria te mendes doce eae Young 22 34. 36 37 40 35 
Distance of outer margins of posterior zyga- ¢ Adult 52 50 48 52 48 65 
LO URVSCSME te Me maa inners haa aera ces Young 29 32 35 36 32 45 


A comparison of this table of measurements with those given of the Galapagos 
Tortoises shows that in the much shorter vertebre of the Aldabra species all the other 
dimensions of width, depth, or expansion of articular surfaces and processes equal or 
even exceed those of the Flat-headed group. 

Dorsal vertebre.—The two heads of the first rib are rather broad, much divergent, 
leaving a triangular space between them and the first dorsal vertebra. The iliac bones 
abut against the pleurapophyses of the 9th, 10th, 11th, and 12th vertebree (counting from 
the first dorsal vertebra). Their distal extremities participate more or less in the for- 
mation of the protuberance for the articulation of the ium. Iam enabled to give the 
measurements of the dorsal vertebrae of two individuals, viz. of specimens J and m of 
the list given above. 

Length of centrum of dorsal vertebrae :-— 


Individual. Length of Ist. 2nd. 3rd. 4th. 5th. 6th. 7th. 8th. 9th. 10th. 11th. 12th. 
No. carapace. Mm. mm. mm. mm. mm. mm. mm. mm. mm. mm mm mm. 


et ee oa 31 in. 45 70 82 86 80 65 48 389 24 19 16 16 
ae 293in. 43 70 7 76 7 57 40 29 #19 17 [lost] 


The number of caudal vertebre is twenty-five, of which the last seven are coalesced 
into a single bone. The centrum of the first (Plate XV. fig. A) is without hzmal crest, 
and so exceedingly depressed, thin, and flat, that the anterior glenoid surface is reduced 
to a pair of small lateral tubercles, and the posterior condyle is transversely hnear; on 
the other hand, the neural arch forms an unusually thick mass of an oblongo-tetrahedral 
shape, bridging over the spinal canal, which in this part is very wide, broader than high. 
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The prezygapophyses face towards the dorsal, the postzygapophyses towards the visceral 
side; both are oblique, the former separated from each other by a very narrow groove, 
the latter by a crest. The continuity of this vertebra to the lumbar is indicated by the 
development of a long diapophysis flattened and dilated at the base. The second 
caudal resembles the first, approaching in form the third, the principal difference from 
the first being the reduction in length of the diapophyses. Whilst still retaining the 
massive neural arch, the third, fourth, and fifth caudals (Plate XV. fig. B, the fourth) 
have also their centrum thicker than the preceding vertebra, the posterior condyle 
being subglobular, with an obtuse hemal ridge arising from it. Their prezygapophyses 
are subvertical, separated by a groove, which is now wide enough for the passage of the 
blood-vessels, which branch off from those of the spinal canal, and carry the blood 
through a foramen situated in the median line between every pair of vertebre to or 
from the back of the tail. The postzygapophyses are likewise separated by a groove 
forming one half of the canal for blood-vessels. Diapophyses obliquely directed forwards. 
In the stvth (Plate XV. fig. C) the centrum is shortened, thicker, more distinctly com- 
pressed ; diapophyses long, directed forward; preezygapophyses obliquely facing dorsad, 
widely separated by a semicircular notch, and much more expanded than the post- 
zygapophyses. ‘The spinal canal has become narrower, and is deeper than wide. The 
following vertebra, from the seventh (Plate XIII. figs. D, D’, D”, ninth vert.) to the 
eightcenth (Plate XIV. figs. C, C’, C’, C’”), are built upon the same plan, the gradual 
modifications being the following:—the centrum becomes shorter and, like the whole 
vertebra, more depressed; a hemal ridge soon becomes quite obsolete; the anterior 
glenoid cavity lower, shallower, and relatively broader; the posterior condyle less pro- 
minent, loses its globular form, and becomes lower and transverse; the diapophyses 
stand at a right angle to the axis of the centrum, lose in length, retaining their relative 
breadth at the base; the neural arch loses in substance and is depressed, nearly flat 
above; the neural canal, again, becomes wider than deep. The last seven vertebre are 
quite rudimentary and coalesced into a single bone. 

Possibly the extraordinary development of the neural arch of the anterior and of the 
neural arch and centra of the succeeding vertebre is peculiar to males of such an 
advanced age as that was from which the foregoing description is taken. In individuals 
of that sex the tail plays a very important part as an external prehensile, or rather 
steadying organ, which also differs externally from that of the female in its greater 
length and by being provided with a large terminal claw. Nearly always the animal 
carries it bent sidewards under the carapace, generally towards the left side; and there- 
fore I anticipated to find a want of symmetry in some portion of the root of the tail; 
however, nothing of the kind can be observed. ‘The articulations between the first four 
vertebre are so complex that their mobility must be very limited indeed, whilst in the 
six following the anterior glenoid cavity is disproportionately large for the small size of 
the condyle; and this seems to be the part where the lateral flexion of the tail is effected. 
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The length of the entire caudal portion of the vertebral column is 27 inches (that of 
the carapace being 49 inches). 

Liimb-bones.—The scapulary is stout and massive. The angle at which the scapula 
proper and the acromium meet is about 100°. The body of the scapula is compressed, 
trihedral in form, a transverse section through its middle resembling much that of 
T. elephantopus, delineated in the description of that species: its anterior side is convex, 
asin that species; but neither of the other two surfaces is so decidedly concave. Shaft 
of the acromium compressed in its proximal half, subtrihedral in its distal portion. The 
coracoid is never ankylosed to the scapula, not even in our largest specimens; its neck 
is much constricted, compressed transversely to the dilated portion of the bone. The 
measurements of three examples of this bone are the following — 

Spec.c. Spec. l. Spec. n. 
milim. millim. millim. 
Length of scapula (measured from the suture with the coracoid)... 265 172 200 


Cireumference mets middle 3.0.5.2 hek we saaees code des coc ucassnssseronses 145 73 92 
Wongitudinal diameter of plenoid cavity .....2...........-.seseseseseeees 90 53 
Mens thgomcOrac0l ds Ae aa e8s cr, 2002 sot tes @ opts Eis co when Sea tan dnccebiw as 150 100 
Greatestawld theo COPACOld: —4055...se..54¢. 0k ssacdmndttsbesntehssceveaeiaenes 133 80 
WeroU neo Ima COMMUN eter tect ats snes ce ox ee Aeeccasacs ses Pateeecnah's seas 110 78 90 


The shaft of the hwmerus (Plate XVI., taken from specimen ¢) is broad and stout, 
slightly bent, trihedral in the adult, and compressed in the direction from the 
front backwards. ‘There exists a distinct impression on the outer side of the bone, 
immediately below the head and ulnar tuberosity, and another deeper one on the 
hinder side above the trochlea. Both the radial and ulnar edges are much curved. 
The ulnar tuberosity projects high above the head, which, again, is raised (but not 
entirely) above the level of the summit of the radial tuberosity. The canal for the 
blood-vessels on the radial edge of the bone, close to the elbow-joint, is perfectly closed, 
perforating the substance of the bone from the front to the hinder side. 


Spec.c. Spec. l. Spec. n. 
millim. millim. millim. 
Length of the humerus (measured in a straight line from the summit of 


cheshead).torthe middle of the trochlea) ......5...0cc.-sese scot fees averteesases 308 180 195 
Circumference of the narrowest part of the shaft .................0......: 160 81 100 
Moneest, diametersot the Head) jax. .icc.c.sexsen sien csnecuscecereeierveevteterse sees 80 39 39 
Shontes mliaimetery Ol tUCsMeA ds wayevinscveyst ese. eire ce-ch sartusd ees cise dense deans 60 34 35 
lxtreme: breadth: between the condyles. ............0<:.ic.cse. Geessesecdaeeseass 125 66 76 


The bones of the forearm need scarcely any description beyond giving the measure- 
ments. The shaft of the radius has the ulnar edge rounded off and obtuse. In the 
larger examples the olecranon is scarcely more prominent than in the younger one, and 
much less so than in T. daudinit. 
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Spec.c. Spec. /. Spec. k. 


millim. millim. millim. 


Thensth*ofmulna “77 ase rete eee a eee 195 110 142 
east widthsof ulna! 3s ee) ere eee 31 18 22 
ength*oigradiusy a sete ero eee 175 97 130 
Least circumference of radius ............... 85 40 63 


The general arrangement of the carpal bones does not differ from that of the Gala- 
pagos Tortoises, in the description of which it will be more fully noticed. The scaphoid 
and intermedium are entirely coalesced, even in the younger example; but all the other 
ossicles are separate. 

Important and striking as the differences are that obtain in the pelvis of the Flat- 
and Round-headed Tortoises, the various species of the latter form (as far as known at 
present) differ but slightly among themselves in this portion of the skeleton. The 
symphysial bridge is strongly compressed, and raised into a trenchant vertical ridge 
below and sometimes above. Singularly, in our large specimen ¢ all the sutures are as 
persistent as in the smaller one, so that the bones readily separate ; in the latter spe- 
cimen all the epiphyses are much less ossified, and the protuberances and processes in a 
much less developed condition, than is observed in other parts of the skeleton of 
this individual: the pelvis appears to be the last part of the skeleton assuming the 
proportions and shape of the adult stage. 

The horizontal diameter of the pelvis (Plate XVII.) exceeds in length the longitu- 
dinal. The iliac bones are broad and stout; the anterior portion of the pubic bones is 
nearly horizontal, rather obtuse in front, without median crest below ; it emits laterally 
a long strong process, which is obliquely directed outwards. The posterior part of the 
ossa ischii is of great width, scarcely concave above, terminating in a short hamate pos- 
terior process on each side, and provided with an exceedingly high symphysial crest below, 
which, expanding hindwards, forms a large triangular tuberosity. Lateral margin of 
the ossa ischii excised in the shape of a C. Obturator foramina very wide. 


/ Spec. c¢ 

. millim 
Longest inner vertical diameter of pelvis (from summit of ilium to symphysis) ...... 200 
Longest inner horizontal diameter ................ce0se00: fe bad bes AbAR tobe eo ae ee eee 230 
Shortest inner horizontal diameter (between ilio-pubic prominences) .................. 140 
ihongest diameter of foramen obturatorium ~~y.42 9-9 .-eee ee ee 73 
Widthof symphysial bridge... 20 cucc0. Fo Ua dae se eee 35 
Depth of symphysial bridge™. 22. asss..20. 0 nce ee eee eee ee eee 60 
Least. breadth of posterior portion of ossa ischit (221 ee ee 114 
Liengthiof os tit iipn.8 ced cies ceed sen. Sree oo ce ne ee eee 183 
Least breadth of os ili ..... AO et a eee me EAR aE oo 2640.0 boc 090080 c 50 


The shaft of the femur (Plate XIX.) is rather stout, nearly straight, irregularly subte- 
trahedral, narrower in front than behind. The head hasan abbreviated ovate form, and 
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rise to the level of the summits of the trochanters, from which it is separated by a 
broad and deep cavity. The larger trochanter (a) rises to a higher level than the lesser 
(2), from which it is separated by a shallow incision. A deeper but narrow depression in 
the outer margins marks the boundary between the trochanters and the head. ‘The 
lateral portions of the body of the bone below the trochanters show scarcely any im- 
pression. The length of the femur of our largest example (¢) is 250 millims., with a 
least circumference of 128 millims.; the width of the condyles is 120 millims. 

Of the lower leg and foot no part deserves to be mentioned particularly. The astra- 
galus and calcaneum appear to coalesce at an early stage of growth. And it would 
appear that in almost all the Round-headed Tortoises the fibula is nearly equal to or even 
exceeds the ¢id7a in length (see table of measurements, p. 39), whilst in the Galapagos 
Tortoises the tibia is considerably longer than the fibula. 


2. TESTUDO DAUDINII. 


This name was given by Duméril and Bibron (Erpét. Gén. ii. p. 125) to a 
skeleton (with carapace) in the Paris Museum which seems to agree closely with the 
example in the British Museum ; it surpasses the latter in size, being 99 centims. (or 
394 in.) long, and is stated to have come from the “ Kast Indies ;” probably it came on 
board a vessel returning from the Indian Ocean. 

This species is distinguished by the very peculiar form of its carapace, and in this 
respect as well characterized as Testudo ephippium from the Galapagos Islands. I have 
before me two examples, of which one is an adult male (Plate V.), stuffed, in the 
British Museum, the carapace being 344 in. long. The second is a half-grown stuffed 
male, with a carapace 23 in. long, and belongs to the Free Public Museum, Liverpool. 
Fortunately the skulls of both specimens could be extracted; but the remainder of the 
skeleton is lost. Nothing whatever is known of the history of these specimens; and as 
no example has reached Europe for a long period, this species may be regarded as pro- 
bably extinct. 

The carapace (Plate V.) is narrow, oblong, and rather deep, not much broader behind 
than in front; its upper profile from the nuchal plate to the fourth vertebral is nearly 
horizontalal, though slightly undulating ; but there is scarcely any downward inclination 
of the first vertebral plate towards the nuchal. <A second very characteristic point is 
the strong reversion of the two anterior and the two posterior marginal plates. 

The caudal plate does not participate in the outward reversion of the marginals, but 
is rather bent inwards, so as to present a convex surface. The anterior and posterior 
margins are irregularly scalloped. ‘The vertebral plates, as well as the costals, are 
perfectly smooth and polished, no trace of an areolar surface being visible ; but those of 
their margins which are in contact with the marginal plates are coarsely striated, as are 
_ also the marginal plates themselves. ‘The nuchal plate is of considerable size, broader 
than long. Caudal plate divided into two unequal portions by an irregular eccentric 
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suture, which is evidently accidental in this individual. However, it is singular that 
also Duméril and Bibron describe this plate as divided. The sternum (Plate IV. fig. B) 
is deeply concave, broad, with the anterior portion somewhat contracted, truncated in 
front and behind, the substance of the caudal plates and of the lateral portion of the 
abdominals being much thickened and very callous. The scutellation of the head and 
legs does not differ from that of the other Aldabra species, the upper part of the snout 
being protected by the same large plates, and a longitudinal series of large scutes 
running along the outer edge of the forearm. The tail is long (about 9 inches), ter- 
minating in a long, strong, and flat claw. Duméril and Bibron describe the tail of the 
skeleton in the Paris Museum as “ inonguiculée.” The colour is a uniform deep black. 

The younger specimen differs in some respects, particularly as regards the form of the 
carapace ; but the sculpture of its scutes is exactly such as we should expect in an im- 
mature individual of this species, and the reversion of the anterior and posterior mar- 
ginals is already distinctly indicated. The upper profile, commencing from a pro- 
tuberance near the hind margin of the first vertebral plate and continued to the 
extremity of the caudal, is convex; that between that tuberosity and the nuchal plate 
gently slopes downwards towards the latter. The whole carapace is of a regularly 
elliptical form, not broader behind than in front, and rather deep. ‘The anterior as 
well as the posterior margins are indistinctly scalloped ; all the upper plates consist of 
a perfectly smooth areolar portion, which is not much smaller than the scute itself, the 
striated marginal portion being Very narrow, with the striz shallow and broad. Nuchal 
plate, as in the adult specimen, large, broader than long; caudal without any division. 
Sternum slightly concave, with a very shallow notch in front and behind. ‘Tail with a 
well-developed terminal claw. Colour less deep black than in the adult specimen. 

The measurements of these two specimens are the following :— 


Length of carapace. Width of carapace. Depth of Sternum. Caudal plate. 
In str. line. Over curve. Instr. line. Over curve. carapace. Length. Width. Length. Width. 
Specimen. in. in. in. in. in. in. in. in. in. 
Ad.¢. 344 40 1) 38 16 23 174 4, 7 
Vie. 23 29 144 28 103 18 124 12 5 


The skull * of the larger of these examples measures in length from the occipital 
condyle to the extremity of the snout 4} inches, or from the extremity of the occipital 
crest to that of the snout 5 inches, its greatest width being 3? inches. It is very 
similar to that of 7. elephantina, but differs from it in the following points:—3. The 
tympanic case, with the mastoid, is much produced backwards, the hind margin of the 
pavoccipital forming a strong curve. 5. The tuberosity on the front margin of the 
temporal fossa is distinctly indicated. 6. The tympanic cavity is large and deep, the 
outer tympanic rim having a subsemicircular outline, the convexity being anterior. 


* Professor A. Milne-Edwards informs me that the skull attached to the skeleton in the Paris Museum 
evidently belongs to another animal, 
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Very few parts of the remainder of the skeleton have been preserved and extracted 
from the stuffed example. The wlna has a length of 150 millims. and a width of 
29 millims. in its narrowest part; the radius a length of 145 millims. and a circum- 
ference of 67 millims., also measured in its narrowest part. Olecranon very prominent, 
the articular surface forming a steep decline towards that of the radius. Shaft of the 
radius subcylindrical in its middle. The arrangement of the carpal bones does not 
differ from that of 7. elephantina. The tibia is 187, the fibula 139 millims. long. 


3. TESTUDO PONDEROSA. 


Of this form I have seen one specimen only, the complete skeleton of a female in 
the British Museum (Plate VI.). It was bought some fifteen years ago by myself for 
the Zoological Society, in whose gardens it lived for a short time; nothing could be 
ascertained at the time of its earlier history. 

A pelvis of a larger example in the British Museum is referred to this species on 
account of its complete resemblance to that of the first specimen. 

The carapace (Plate VI.) is very regularly shaped, a little wider behind than in 
front, with neither the anterior nor posterior margins reverted, and with shallow notches 
between the marginal plates. It is rather high, with the sides nearly perpendicular, 
and with the centre of each of the vertebral scutes raised. Nuchal excision very 
narrow. Fore part of the shell declivous from the hind part of the first vertebral scute. 
Caudal scute not reverted, but rather convex. Vertebral and sternal scutes almost 
entirely smooth, costals and marginals with broad flat concentric striation. Nuchal 
plate narrow, linear. 

‘Sternum truncated in front, with a rectangular excision behind; the lateral edges of 
its front lobe are conspicuously convex along the whole extent of the postgular scutes. 

Carapace of a uniform dark horn-colour, nearly black. 

The bony substance of the carapace is of considerable thickness in every part, three 
fourths of an inch in a longitudinal section of the lateral portion of the sternum. 

The measurements of this specimen are as follows :— 


Length of carapace. Width of carapace. Depth of Sternum. Caudal plate. 
Instr. line. Overcurve. Instr.line. Over curve. carapace. Length. Width. Length. Width. 

in. in. in. in. in. in. in. in, in. 

274 363 19 37 144 224 17i 23 64 


Osteology.—The skull of this species (Plates VIII. & IX.) differs more from those of 
the preceding two species than these do from each other. It is particularly distin- 
guished by its relatively inconsiderable breadth and the shortness of the occipital crest. 
1. The frontal region is very convex and broad, its greatest width (in front of the post- 
frontals) being more than one half of the distance of the tympanic condyles (outside 
measure). 2. The upper surface of the parietals is a flat triangle, the outer edges of 
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which are dilated, converge towards, and finally are merged into, the short tetrahedral 
occipital crest. 3. The tympanic case (with the mastoid *) is not produced backwards; 
so that the posterior margin of the paroccipital is but little excised. 4. The groove on 
the lower surface of the occipital, in front of the condyle, is very shallow. A styloid 
process (Plate IX. fig. B, a) projects obliquely outwards on each side of the occipital 
condyle, and appears to be quite peculiar to this species. 5 to 11. In these points the 
skull of the present species agrees completely with that of 7. elephantina. 12. The 
palate is deeper than in any of the other species, with a very low median crest along its 
bottom. The distance between the foramina palatina is conspicuously less than that 
between a foramen and the anterior extremity of the vomer. 13. Anterior surface of 
the tympanic pedicle very slightly concave. 14. Lower jaw as in 7. elephantina and 
LT. daudinit. 

Cervical vertebre.—On comparing the neck-vertebre of 7. ponderosa with those of 
T. elephantina we find the greatest similarity between them. All the distinctive 
characters by which the latter differs from the Galapagos species are repeated here; 
and the first and seventh are the only vertebree which exhibit peculiarities indicative of 
specific distinctness. In the atlas (Plate XIII. fig. C) the lateral portion of the neural 
arch is very broad, much broader than the zygapophysis, which is nearly as long as that 
part of the bone which forms the roof of the arch. The centrum (odontoid process) is 
longer than broad, a tectiform body with the visceral surface compressed and with a 
broad articular surface in front and behind. The fourth is the first vertebra of the 
series which shows a deep hollow in the neural arch behind the anterior zygapophysis 
to receive the end of the zygapophysis of the preceding vertebra. ‘The dorsal surface of 
the szath has a very low median ridge, but no crest ; and in the seventh the “ summit” 
is raised quite to the level of the top of the anterior zygapophyses. 

Measurements of cervical vertebrae :— 


2nd. 3rd. Ath. 5th. 6th. 7th. 
millim. millim. millim. millim. millim. millim. 


Weneth offcentram. 4.0 tan tetastess tice een ener 36 53 51 63 66 57 
Depthrof centrumin ‘the smiddle sys... eee 27 26 24 26 33 43 
Horizontal width of middle of centrum..................... 12 13 13 15 22 24 
Wadthof anterior:condylé | y.s...042-1. ee eee 12 16 ae ah ae bes 
Width of anterior glenoid Cavity.c......0..25..eee eer ae oe 22 22 28 . 30 
Wadthvof posterior icondylesee....n-waneree nee vee ee 19 20 24 28 we 
Width of posterior glenoid cavity .................. ee 15 ae ss we ae 35 
Distance of outer margins of anterior zygapophyses...... 24 31 31 33 34. 32 


Distance of outer margins of posterior zygapophyses .... 27 29 30 30 30 42 


Dorsal vertebre.—Also this part of the vertebral column differs but slightly from 
that of 7. elephantina, except in the singular shortening of the eighth vertebra, which 
is coalesced with the two following, the sutures between them having nearly entirely 


* This bone has been lost by the preparator. 
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disappeared. For comparison with that species I give the length of the centra of the 
several dorsal vertebrae :— 


Dorsal vertebre...... Ist. 2nd. 3rd. 4th. Sth. 6th. 7th. 8th. 9th. 10th. 11th. 12th. 


Length of 
carapace. mm. mm. mm. mm. mm. mm. mm. mm. mm. mm. mm mm. 


T. elephantina... 31 in. 45 70 82 86 80 65 48 39 24 19 16 16 
T. elephantina... 294in. 48 70 75 76 74 57 40 29 19 17 [lost | 
T. ponderosa ... 274in. 35 63 70 70 67 55 42 17 #+%18 %&J17 14 16 


The number of caudal vertebre is twenty-five, as in T. elephantina, a close and sin- 
gular approximation to the numbers observed in the Galapagos Tortoises. Throughout 
this portion of the vertebral column the neural arch is much less thick and high than 
in 7’. elephantina. The first four vertebree are much more depressed than in that 
species and have much longer diapophyses. The transition from the transversely 
elongate condyle of the fourth vertebra to the narrow and globular one of the fifth is 
abrupt. The sixth and seventh have their diapophyses obliquely directed forwards, 
whilst these processes are vertical to the axis of the vertebra from the eighth backwards, 
and gradually diminish in length. ‘There is scarcely a trace of a hemal ridge on 
the first nine vertebre, the neural surface being longitudinally hollowed out. The last 
seven are ankylosed as in 7’. elephantina. ‘The length of the entire caudal portion of 
the vertebral column is 114 inches (that of the carapace being 273); but the shortness 
of the tail is evidently due to sex. 

Limb-bones.—The scapulary (Plate XXIV. fig. A) is stout and massive. The angle 
at which the scapula proper and the acromion meet is very obtuse, about 130°. The 
body of the scapula is compressed, trihedral in form, a transverse section through its 
middle resembling exactly that of 7. elephantopus (see p. 67); not only is the anterior 
surface convex, as in that species, but also one of the lateral surfaces is deeply scooped 
out. Acromion compressed, twisted round its longitudinal axis. The coracoid is 
ankylosed to the scapula, with the neck constricted and slightly twisted. The measure- 
ments of this bone, compared with those given of 7. elephantina, are the following :— 


1. elephantina. T. ponderosa. 

Spec. c. Spec. U. 

millim. wmillim. millim. 
Length of scapula (measured from the suture with the coracoid)... 265 172 160 
Cincumiferenhce-im. tts MIMMe: sas cccc ceed evess cores ce ywecdtbes cocetaneseeneees 145 73 71 
Longitudinal diameter-of glenoid cavity ..............cccceceseneseeeeees 99 53 42 
Menge throws COrACOIGs «fia stha i eiscc lee caisbecieegis pedecsedadersestawavane ds 150 100 84 
Greatest: width: Of COLACOIG c11i2:iicidadevascacecs dens eeccmtornerenvceteuens 133 80 80 
Meno CMs Of ACCOMM (sch checc.arstitetiecescctecseceesatdi ovedaetaceaaecdes 110 78 84. 


The humerus resembles so much that of 7. elephantina that it will suffice to give the 
measurements :-— 
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millim 
Lengthiof -humerus,s422.<550) sateen te eee eae 180 
Circumference of the narrowest part of the shaft .................. 83 
Iongest diameter of themeada saute ieee eee tne ee 36 
Shortest diameter ofthe head i... eee eee renner 30 
Hixtreme breadth between the condyles )).7e.m-.2...0 eee eee 63 


The bones of the forearm differ in several respects from those of 7. elephantina and 
T. daudini. The shaft of the radius is laterally strongly compressed and much nar- 
rower than deep. The ulna has its radial margin much curved, so that a wide oval 
vacuity exists between this bone and the radius. The olecranon is as prominent as ‘in 
T. daudini, the articular surface forming a steep decline towards that of the radius. 
The arrangement of the carpal bones is the same as in the other two species. The 
comparative measurements of the bones of the forearm in the three species are :— 


T. elephantina. T. daudinu. T. ponderosa. 
Spec. c. Spec. 7. Spec. &. 
millim. millim. millim. millim. millim. 
Eengthyof ulna {jks eee ee 195 110 142 150 112 
éeastawidthsor winas.)) 1.4... ee: 31 18 22 29 18 
Mengthvorsradws se se ee 175 97 130 145 112 
Least circumference of radius ...... 85 40 63 67 46 


Of the pelvis (Plate XVIII.) two specimens are in the British Museum. All the 
sutures have disappeared; the iliac bones are broad and stout, and the vertical and 
horizontal diameters of the pelvis are nearly equal. The lower part of the pubic bones 
is: gently inclined downwards, prolonged into a tapering lamelliform extremity, and 
provided below with a sharp median crest. It emits laterally a long, strong process, 
which is obliquely directed outwards. The posterior part of the ossa ischii is of mode- 
rate width, concave above, terminating in a short hamate posterior process on each side, 
and provided with an exceedingly high symphysial crest below, which, expanding 
towards behind, forms a large triangular tuberosity. Lateral margin of the ossa ischii 


excised in the shape of aC. Obturator foramina very wide. 
Ist spec, 2nd spec. 


millim. millim. 
Longest inner vertical diameter of pelvis (from summit of ilium to symphysis) ... 158 116 
Longest mner horontal-diameter of pelvis 4 ..01-seeee ee eee eee 164 129 
Shortest inner horizontal diameter (between ilio-pubic prominences) ............... 97 82 
Longest diameter of foramentobturatomum) 2) s..c eee eee 54 4] 
Width.of symphysial bridge F225; gmcycerc re en eee eee eee cee 19 10 
Depth of symphysial bridges ....do3.ccencie a Sooner ee Le eee 45 30 
Teast ‘breadth’ of posterior portion of ossa ischii (iqy-7.ee- eee eee 63 55 
Length: of os Tio. 26. she. Ee eo ee 116 100 


Jueast breadth. of og. iil; . 3.52 ie ee REE enn 39 27 
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The femur differs in some measure from that of T. elephantina. Its shaft is much 
flattened in the direction from the front backwards; a narrow and deep cavity separates 
the head from the trochanters; the two trochanters are entirely separated from each 
other; and a deep incision forms the marginal boundary between the head and each of 
the trochanters. The lateral portions of the body of the bone below the trochanters 
are conspicuously impressed. 

The bones of the lower leg and carpus do not show any noteworthy peculiarity, except 
that the proximal portion of the tibia is deeply grooved on its hinder surface. 


T. ponderosa. T. elephantina. T. daudini. 
Spec. c. Spec. 1. Spec. n. Spec. v. 

millim. millim. millim. millim. millim. millim. 
Htemethvof the femur 6... iee. Perse ees 148 250 145 185 
Least circumference of the femur ...... 67 128 76 100 
MWidthror the condyles... :.:...6..+.6 60 120 66 85 ee Or 
Meme thvol the tibia. 2. ...us cede ssewtovese 113 170 110 rae 136 137 
Least circumference of the tibia......... 48 95 52 ar 70 75 
Wench of the fibula. ....c40.$si0x, c0-e ov 108 170 110 one 131 139 
Least circumference of the fibula ...... 34 70 37 ve 51 53 


4, TESTUDO HOLOLISSA. 


This Tortoise may be considered to be the form which is analogous to the 7. micro- 
phyes of the Galapagos group. Like that species it is perfectly smooth, even from a 
comparatively early stage of growth. I have seen two carapaces of males, one being 
fully adult, the other about half-grown: both are preserved in the Museum of the 
Royal College of Surgeons (Nos. 1020 and 1021) *. 

With regard to their history, we learn from the Cat. Osteol. Ser. Coll. Surg. i. p. 198, 
that the larger (No. 1021) “was a native of the Seychelle Islands, and was being sent 
to General De Caen, Governor of the Isle of France, in the French corvette ‘ Gobe- 
mouche,’ which was captured by Captain Corbet, of H.M.S. ‘ Nereida,’ and the animal 
brought to the Cape of Good Hope. It was sent to England by Admiral Bertie, who 
commanded at the Cape, and remained in a living state at Petworth, the seat of the 
Earl of Egremont, from August 1809 until April 1810. Its weight was 207 pounds.” 
We have no evidence that any of these Tortoises were indigenous in the Seychelle 
Islands; on the contrary, it is the belief of the persons best acquainted with this group, 
that all the individuals kept there in a state of domestication were originally imported 
from the Aldabra group; and therefore this specimen had probably the same origin as 
the living female in the Zoological Gardens (see ‘ Nature,’ vol. xii. 1875, p. 260), which 

_ evidently belongs to the same species. 


* I am indebted to Professor Flower, who gave me every facility for a careful and repeated examination of 
these specimens. 
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Nothing is known of the history of the half-grown male, beyond that it was a dona- 
tion from Sir Joseph Banks in 1810. 

The carapace (Plate VII.) is very regularly shaped, scarcely wider behind than in 
front, with the anterior and posterior margins slightly reverted, and with very shallow 
notches between the marginal plates. It is rather high, with the sides nearly perpen- 
dicular, and with the centre of each of the vertebral plates slightly raised. Nuchal 
excision very shallow. Fore part of the shell declivous from the centre of the second 
dorsal plate. Caudal scute not reverted, but rather convex. The plates of the back, 
as well as the sternum, are perfectly smooth, without a trace of concentric strie. 
Nuchal plate narrow in its upper, and much dilated in its lower portion. 

The sternum has no excision, either in front or behind. ‘The lateral edges of its 
front lobe are somewhat emarginate, not convex. As in ali adult males, the sternum 
is deeply hollowed out and provided with thick callosities on the sides and behind. 
This is already conspicuous in the young male. 

Both carapaces are entirely of a uniform deep black colour. 

The bony substance of the shell is not particularly thick. 

I subjoin the measurements of these three specimens :— 


Length of carapace. Width of carapace. Depth of Sternum. Caudal plate. 
In str. line. Over curve. In str.line. Over curve. carapace. Length. Width. Length. Width. 
Spec. in. in. in. in. in. in. in. in. in. 
Ad. g (1021). 36 474 22 48 16 254 21 3 9 
H.-gr. d (1020). 23 284 14 28 MW vs 13 12 5 
Ad. 9 (living). 32 394 21 423 163 25 204 34 7 


4] 


THE EXTINCT RACES OF THE MASCARENES. 


In the introductory part of my paper in Phil. Trans. 1875, p. 253, it has been stated 
that the extinct races of the Mascarenes have a flat cranium, truncated beak, a broad 
bridge between the obturator foramina, and (it might have been added) the fourth 
cervical vertebra biconvex. ‘They were thus sharply and structurally differentiated 
from the Tortoises of the Aldabra group; but there was no common character apparent 
by which they could be distinguished from the Tortoises of the Galapagos. Such a 
character can now be pointed out since we obtained more or less complete carapaces 
from Mauritius and Rodrignez: it consists in the apparently insignificant absence of 
the suture which divides, in most Land-Tortoises, the gular plate of the sternum into two 
longitudinal halves. I have besides been able to ascertain that the nuchal plate is in- 
variably absent in all Mascarene Tortoises. ‘Thus, then, what for many years past and 
at the beginning of these researches seemed to be an almost hopeless task, and what, 
without the recent explorations instituted in Mauritius and Rodriguez, would have 
remained an insoluble problem, has found a most simple solution, and there will be 
in future no difficulty in determining the origin of those carapaces which for genera- 
tions have been kept in museums, and whose history was veiled in obscurity or for- 


gotten long ago. We may state :— 
1. That the specimens with a nuchal plate (and with double gular) came from 


Aldabra ; 
2. That the specimens with single gular (and without nuchal) came from the Masca- 


renes; and 
3. That the specimens without nuchal and with double gular are Galapagos Tortoises. 
With the aid of this key we can now not only refer various species based by older 
authors on more or less perfect specimens to their proper geographical division, but also 
identify them with such as have been distinguished from the osseous remains only. 


A. Tue Gieantic LAnD-TortToIses OF MAURITIUS. 


The materials in the British Museum on which the following remarks on the Tor- 


toises of Mauritius are based are the following :— 


1. A series of limb-bones and portions of the cranium from the ‘“ Mare aux Songes,” 
G 
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chiefly due to transmission by Mr. Grorcr CuarK, C.M.Z.S. *, and obtained by the 
Trustees of the British Museum in 1865 and following years. 

2. The carapace of a Tortoise found at Grand Port, a few years ago, in the same 
place where the bones of the Dodo were found (‘Mare aux Songes”), sent by our 
esteemed correspondent, L. Bouton, Esq. [This appears to be the carapace mentioned 
in Mr. Clark’s statement; but no plastron was received with it then or afterwards. | 

3. Limb-bones and parts of the pelvis from the district of Flacq, sent by the same 
gentleman. 

4, A perfect pelvis of a very large individual, obtained through C. E. Brwsuer, 
Esq., of Port Louis. 

5. Skulls, sternum, and limb-bones from the ‘‘ Mare aux Songes,” presented by the 
Hon. KE. Newton. 

Besides, I have had the advantage of consulting the magnificent collection made by 
the Hon. E. Newton, who most kindly submitted it to my examination. It is now in 
the Museum of the University of Cambridge, and consists of several fragmentary cara- 
paces, perfect sterna, and a great number of skulls, scapularies, pelves, humeri, and 
femora. Surpassing in the number of bones the collection in the British Museum, it 
does not offer the same amount of evidence as regards the variety of races in Mauritius, 
the objects having been collected at one locality only, the ‘“‘ Mare aux Songes,” whilst 
the remains in the British Museum were obtained at various periods from at least two 
distant districts of the island. 

There can now be no doubt that Tortoises from the Mauritius have been enume- 
rated in the system under distinct names for many years, although zoologists were 
ignorant of their origin. Indeed the very first gigantic Land-Tortoise described proves 
to be a Mauritian species. I allude to the Tortoise described by PERRAULT in the year 
1676 (Mém. pour servir a l Hist. Nat. p. 193, c. tab.) under the name of ‘“‘ La Tortue des 
Indes,” and stated by him to have come from the coast of Coromandel. That no 
gigantic Land-Tortoise ever came from that coast is certain; but a ship returning 
thence to Europe would most probably touch at Mauritius. ‘This Tortoise, then, was 
named by succeeding systematists Zestudo indica, and finally, by Duméril and Bibron, 

* The circumstances under which these bones were found will be readily understood from the following 
abstract of Mr. Clark’s “Statement” (Trans. Zool. Soc. vi. p. 51):—“ On the estate called ‘ Plaisance,’ about 
three miles from Mahébourg, in the island of Mauritius, there is a ravine of no great depth or steepness, which 
apparently once conveyed to the sea the drainage of a considerable extent of circumjacent land, but which has 
been stopped to seaward, most likely for ages, by an accumulation of sand extending all along the shore. The 
outlet from this ravine haying been thus impeded, a sort of bog has been formed, called ‘La Mare aux Songes,’ 
in which is a deposit of alluvium, varying in depth, on account of the inequalities of the bottom, which is 
formed of large masses of basalt, from 3 to 10 or 12 feet. The proprietor of the estate, a few weeks ago, con- 
ceived the idea of employing this alluvium as manure; and shortly after, the men began digging in it. When 
they had got to a depth of 3 or 4 feet they found numerous bones of large Tortoises, among which were a 


carapace and a plastron pretty nearly entire, as also several crania. . . . These were found imbedded in a 
black vegetable mould, the lighter-coloured specimens being near the springs.” 
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Testudo perraultit. The carapace of the specimen from which Perrault took his 
original description is still in the Paris Museum; it is that of a male, about 32 inches 
long. Unfortunately the sternum is lost, so that the French herpetologists could not 
be aware that this species belongs to that division of the genus Testudo which they 
distinguished by the presence of eleven sternal scutes only. However, quite apart from 
the consideration of the sternal characters, the detailed description in the ‘ Erpétologie 
générale’ offers sufficient evidence of the close affinity of this 7. indica or perraultii 
with our Mauritian species: “la suscaudale simple, ¢rés-élargie; la dernicre de la 
rangée vertébrale bombée,” are two of the most striking features of the carapaces from 
Mauritius. 

A second carapace, with epidermoid scutes, 16 inches long, preserved in the Paris 
Museum for more than a century, and without known history, was described by 
Scuweiccer as Testudo tabulata, var. africana, in the year 1812*, and recognized by 
Duméril and Bibron as a distinct species, Testudo grayi. This is likewise a Mauritian 
Tortoise; and as it has the same undulated vertebral profile as the carapace sub- 
sequently described in this work as possibly belonging to 7’. triserrata, these two indi- 
viduals may eventually have to be referred to the same species. 

For the present I must be satisfied with having thus indicated the natural affinity of 
Testudo indica and T. grayi with the Mauritian species described from osseous remains ; 
but a much more complete series of carapaces (and, indeed, of carapaces with their 
skulls and other parts of the skeleton) will be required before we can venture to 
decide whether or not those two species are identical with the species distinguished in 
this work. A carapace with so straight a vertebral profile as that delineated and 
described of 7. perraultii is not represented amorg the specimens collected by Messrs. 
Bouton and Newton. 

The Mauritian Tortoises were inferior in size to those of Aldabra and Rodriguez, the 
majority of the remains belonging to individuals with carapaces from 2 to 3 feet long ; 
specimens above this size must have been exceedingly rare. 

In making the collections mentioned above, no care was taken to keep separate 
such of the bones as were found in juxtaposition, and which, therefore, might reason- 
ably have been presumed to belong to the same individual. Hence it would be most 
difficult (nay, impossible) to avoid errors, if we were to attempt to specifically group the 
modifications which can be observed in almost all the different kinds of bones; and it 
will be the safer plan to adopt in their description an analytical method—that is, to 
take up the various kinds of bones in their natural succession and to describe the 
modifications of each. Perhaps, in a few instances, it will be possible to indicate the 
specific unity of the types thus distinguished 7. 


* Konigsb. Arch. Naturwiss. i. p. 322. 

+ In a preliminary notice published in ‘ Nature, 1875, p. 297, before I had access to Mr. Newton’s collec- 
tion, I had not fully realized the difficulty of referring each modification of bone to its proper species ; and, 
more especially, I fell into the error of referring to 7’, bowtonti a humerus which proves to belong to 7’. inepta. 

G2 


44 THE RACES OF THE MASCARENES. 


Skull.—There are altogether thirteen skulls in a more or less fragmentary condition, 
and five mandibles, in the collections of the British and Cambridge Museums. They 
can be referred to two species—the first having three serrated dental ridges along the 
lower jaw (Zestudo triserrata), the second having only two ridges (Testudo inepta). 

a. Testudo triserrata (Plate XXIII. fig. A).—1. Frontal region perflectly flat, broad, 
its greatest width being a little more than one half of the distance of the tympanic 
condyles. 2. Only the anterior half of the parietal forms a flat surface, the posterior 
being compressed into a trenchant crest passing into the very long occipital spine. 3. 
The tympanic case with the mastoid is produced backwards, so that the paroccipital 
margin appears as a deep semicircular excision. 4. The impression on the lower surface 
of the occipital in front of the condyle is very shallow. 5. On the front margin of the 
temporal fossa, corresponding to the suture between parietal and tympanic, immediately 
in front of the foramen carotidis externe, there is a very large and projecting flat 
condyle-like tuberosity for the insertion of a portion of the temporal muscle. 6. Tym- 
panic cavity large, with a néarly circular outer tympanic rim, which is posteriorly 
interrupted by the notch for the Eustachian tube. 7. This notch is not very remote 
from the columellar foramen, which is on an elevated ridge crossing transversely the 
tympanic cavity. 9. The front margin of the intermaxillaries projects but slightly 
beyond that of the frontals; so that the plane of the nasal opening is nearly perpen- 
dicular and as broad as high. 10. The inner nostrils are advanced, not very distant 
from the end of the snout, and, on the palatal view of the skull, hidden for the 
greater part below the alveolar lamella of the maxillaries. 11. The intermaxillaries 
are short, about one third the length of the maxillaries; their foremost portion is 
deeply hollowed out below, and vertically bent downwards to form the beak. The 
suture between the intermaxillary and vomer is immediately behind the inner angle of 
the alveolar edges of the maxillaries. The alveolar maxillary surface is provided with 
three denticulated ridges, the inner of which runs parallel to, but at a distance from, 
the inner alveolar edge. 12. The palatal region is much less concave than in the Aldabra 
Tortoises, and without median longitudinal crest. 13. Anterior surface of the tym- 
panic pedicle deeply excavated. 14. Lower jaw with a triple serrated alveolar ridge, 
the two inner ridges being rather close together and belonging to the same raised 
osseous tract. 

b. Lestudo inepta (Plate XXIII. fig. B).—The skull of this species is so similar to 
that of Testudo triserrata that only the following important points in which it differs 
need be mentioned. 11. The alveolar surface of the maxillary shows three denticulated 
ridges, one being confluent with the outer, and one with the inner alveolar margin. 
14. Lower jaw with two serrated ridges only. 

To judge from the skulls, both these species must have had smaller heads than the 
Galapagos Tortoises. The largest of our series of skulls belong to Testudo triserrata, 
one of them being 50 lines long (to the end of the occipital condyle) and 88 lines broad 
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(between the tympanic condyles) ; the largest skull of Testudo inepta measures 46 lines 
in length and 34 lines in width. 

Carapace.—Among the carapaces two very distinct forms may be recognized, which, 
however, have this in common—that the centre of the last vertebral scute is raised in a 
very convex hump, which is separated from the preceding vertebral by a deep transverse 
depression. The shell of both forms is thin and fragile (though less so than in the 
Rodriguez Tortoise); but towards the margins it is much thickened, especially in the 
second form, and four or five times as thick as on the convex portions. The skulls 
belonging to the carapaces not having been found, or having been mixed with others, it 
remains uncertain to which of the species distinguished from the skulls the carapaces 
should be referred. | 

a. Carapaces possibly belonging to Testudo triserrata (Plate XX. fig. D).—The 
greater portion of the upper part of a carapace (32 in. long and about 20 in. broad) and 
the hinder third and the foremost part (including first vertebral and marginals) and five 
sterna, of adult males, are in Mr. Newton’s collection. This carapace is more depressed 
than that of any other gigantic Tortoise. The upper profile is much undulated, the 
second, third, fourth, and fifth vertebrals being raised in the middle, and the humps 
separated by deep transverse impressions. The first vertebral is flat, its median profile 
gently sloping downwards towards the front margin. The decline of the upper profile 
from the hump of the last vertebral to the hind margin of the caudal is steep and 
straight. Also the costal plates participate in a slight degree in the peculiar formation 
of the vertebrals. 

Most of the marginal plates are lost: the first barely touches the antero-inferior 
angle of the first costal; the last two are as high as broad; and the caudal is much 
broader than high. 

The margins of the shell are not visibly indented; but indentation may have dis- 
appeared with the epidermoid scutes. 

None of the sterna collected by Mr. Newton can be fitted to the individual carapaces 
or fragments of carapaces. They are those of adult males, deeply concave, and callous 
on the sides. ‘Two of the largest are 18 and 193 in. long, and respectively 143 and 
15 in. broad. The lobes (Plate XX. fig. E) are short, especially the posterior, which is 
about twice as broad as long and broadly truncated behind. ‘Lhe single gular plate is 
triangular, with rounded front margin-and acute posterior angle, wedged in between 
the postgulars. Pectorals extremely narrow, almost linear. Abdominals very large, 
their length being two fifths of that of the entire sternum. 

b. Carapaces possibly belonging to Testudo inepta.—A nearly entire specimen (Plate 
XX. figs. A-C), but without plastron, has been sent by M. Bouton; it was discovered 
in 1865, in the ‘Mare aux Songes.” A large fragment, representing the posterior 
third of the carapace, and perfectly agreeing with the other specimen, is in Mr. Newton’s 
collection. ‘This form of carapace is much higher and narrower than that of J. tri- 
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serrata (?). Our specimen has a length of 22 inches and a greatest depth of 83 inches. 
The thickness of the shell scarcely exceeds 2°5 millims. along the central portions, but 
gradually increases towards the margins. It is that of a fully adult animal, as all the 
sutures have disappeared ; nevertheless we cannot draw a conclusion from this single 
individual as regards the maximum size to which this species attained, because in most 
forms of Testudinata we find examples of smaller and larger size, independently of age. 

The general shape of the carapace is very peculiar, and very different from any of the 
other gigantic Tortoises. The anterior three fifths of the shell are very convex and 
much bulged out in every direction; the posterior two fifths slope towards the much- 
expanded hind margins; but this slope is rendered very uneven by the fourth and fifth 
vertebral plates being much raised in the middle, and the two elevations being again 
separated from each other by a depression. The margins of the shell also of this 
species are not conspicuously indented. ‘The sutures between the first, second, third, 
and fourth vertebrals are of nearly the same length (3” 11”, 4” 9", and 4” 6’”), whilst 
the suture between the fourth and fifth vertebrals is only one half that length (2” 3”). 
The first marginal plate is entirely limited to the anterior vertebral, without extending 
to the adjoining costal. The undivided caudal gently slopes backwards and downwards, 
is much expanded, not turned in or reverted behind; its hind margin is strongly 
curved. It measures 55 in. in its greatest width, and 3 in. 2 lines in length. 

Vertebral column.—A single example of the fifth vertebra of the cervical series is 
preserved (Brit. Mus. no. 39930); there is no means of ascertaining whether it belongs 
to 7. triserrata or T. inepta. As regards form, it is nearly intermediate between those 
of 7. ponderosa and T. vosmert; there is scarcely a trace of a crest on the dorsal 
surface. The individual may have been somewhat inferior in bulk to those whose 
vertebree are used in the subjoined table for comparison. 


T. ponderosa. T. vosmeri. Mauritian. 
millim. millim. millim. 
Length of centrum ...... PN er ee oe 65 75 61 
Horizontal width of middle of centrum ............ ye 14°5 14 
Width of anterior ¢lenoid cavity, vea7ce enero 28 29 26 
Breadth of posterior condyle 2. .ccsss.ssmaeraes 30 20°5 22 


Scapulary.—Among the numerous specimens three types may be distinctly made 

Outs 

a. The majority (Plate XXIV. fig. B.) have the distal portion of the Fig. 1. 
acromium, as well as the proximal half of the scapula, distinctly trihedral, 

the anterior side of the latter being convex, so that a transverse section 

through that part of the scapula represents the following outline (fig. 1). 

The acromium is straight, the coracoid lamina sometimes deeply grooved. 

The whole bone is much more slender than in the Aldabra Tortoises, but 

less so than in the Rodriguez species. Although these specimens differ 
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considerably in size (the scapula proper of the largest individual being 63” long, and 
that of the smallest 4}’’) it is remarkable that all have the coracoid firmly ankylosed 
to the scapula, the suture having entirely disappeared. 

This form of scapula, which may be referred to Testudo triserrata, does not differ 
from two other scapularies in the British Museum, obtained together with a femur and 
fragments of pelvis, for which I have proposed the name of Testudo leptocnemis. 

b. In the second type, of which I have three specimens (Nos. 39957 and 39938 in 
the British Museum and one in Mr. Newton’s collection) before me, the distal portion 
of the acromium is compressed and its end is curved; the proximal half of the scapula 
is trihedral; but the anterior and acromial sides have a deep longitudi- 
nal impression, so that a transverse section through this part of the 
scapula represents a figure like the following (fig. 2). Otherwise the bone ~~ 
is of the same build as in the first type; but, although these specimens / 
again differ considerably in size (the scapula proper of the larger being 
64" long, and that of the smaller 44”), the coracoid never became an- 
kylosed to the scapula, and is lost. This is a most singular distinction o 
from 7. triserrata. The species to which this type of scapula belongs 
is possibly Testudo inepta. 

c. The third modification, of which I have seen two examples (No. 39936 in the 
British Museum and one in Mr. Newton’s collection), approaches closely to the pre- 
ceding in having the same compressed acromium, with the end slightly curved. The 
coracoid, likewise, was not ankylosed to the scapula; but the scapula itself is pie. 5. 
strongly compressed, in no part trihedral, and a transverse section would be 


of the following shape (fig. 3). This bone is the only one on which our | 
knowledge of a supposed fourth species, Testudo boutonii, rests (* Nature,’ 
1875, p.297). But having found a perfectly analogous instance in the scapula ( 


of the Rodriguez Tortoise, I must regard this modification as a case of Se 
anomaly only. 


Measurements. 
T. triserrata, T’. leptocnemis. T. inepta. T. boutonii. 
N*. No.39939. No.389940. (B.6.)  No.39987. No.399388. 
millim. millim. wmillim. millim. millim. millim. millim. 
Length of scapula (measured 
from the suture, with 
GORACOIG)) ease ce elas ds. 162 140 114 150 161 114 128 
Circumference in its middle 72 62 50 59 65 39 53 
Longitudinal diameter of 
glenoid cavity ............ 43 36 32 42 
Length of coracoid............ 74 61 54. damaged ven 
Greatest width of coracoid 6] 59 51 
Length of acromium ......... 70 54 52 62 75 55 61 


* From Mr. Newton’s Collection. 
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Humerus.—The two collections contain together 18 specimens, among which again 
three types may be distinguished. 

a. The first type (Plate XXV. fig. A) is represented by six humeri with a slender 
and strongly bent shaft, and with a deep hollow behind the head of the humerus and 
between the tuberosities. The head is globular, or, in large specimens, ovoid, and 
nearly entirely raised above the level of the summit of the radial tuberosity. A groove 
indicating the course of vessels becomes distinct on the convex side of the distal third 
of the bone close to the radial edge, and perforates the lower end of the bone very 
near to the margin of the cartilage of the joint. The slight build of the humeri of 
this type would seem to indicate that they belong to the species with the thinner 
carapace, viz. 7. triserrata. 

b. In the second type the hollow behind the head is absent or scarcely indicated. 
Otherwise it does not differ from the first, and is, perhaps, nothing but an individual 
variation. 

c. The third type (Plate X XV. fig. B), represented by eight specimens, has a much 
stouter and straighter shaft; it is trihedral nearly in its whole length, a strong ridge 
generally running down from the tuberosities to the radial margin of the condyle. 
On account of its greater strength, this form of humerus may be associated with the 
heavier carapace of Testudo inepta. 


Measurements. 
T. triserrata. T. inepta. 
No.39947. No.39946. No.39942. No.39944. No.39943. 
millim. millim.  millim. milim. millim. 


Length of humerus (measured in a straight line 
from summit of head to the middle of 


tPOCUICA)) 5.0, iccicaateann« on eee eran e eanenemeperer 137 110 184 119 160 
Circumference of the narrowest part of shaft ... 55 47 82 63 88 
Wargest diameter ot head) 2. ues) en ae we eeeee 28 24 46 29 39 
Shortest diameter of head ......................00805 25 20 30 20 “Oo” 
Extreme breadth between condyles ............... 45 38 76 43 58 


Ulna.—Two examples of ulna are preserved in the British Museum series: the 
smaller is that of an animal still growing; the larger (No. 39948) belongs to the left 
side and is 110 millims. long; it has a comparatively narrow shaft, not more than 15 
millims. wide in its narrowest portion. The shaft is considerably twisted round its 
longitudinal axis, so much so that the transverse diameters of its proximal and distal 
dilatations stand nearly at right angles to each other. The olecranon is well developed. 

Radius.—¥our specimens are preserved in the British Museum series, differing con- 
siderably from one another, but leaving it quite uncertain whether these differences 
are merely accidental and individual or specific. 

a. One radius of larger size (No. 39950) (Plate XVIII. fig. D) and another smaller 
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one (No. 39953), both of the right side, have the shaft rather smooth, subtetrahedral, 
with a large tuberosity on the posterior surface in the middle of the length. The semi- 
lunar facet for the articulation with the humerus is comparatively narrow (40: 21). 

6. A third radius (No. 39952) agrees with the first two in the shape and smoothness of 
the shaft, which, however, is a little more slender. The tuberosity occupies also the 
same place; but the semilunar articular facet is conspicuously broader and shorter 
(37 : 23). 

ce. The fourth radius (No. 39951) is of the left side of a large individual, and dis- 
tinguished by rough crests and protuberances, especially in its lower fourth. Its shaft 
is more compressed, and the tuberosity on its hinder surface placed above the middle 
and connected by a strong ridge with the lateral facet for the articulation with the 
ulna. The semilunar articular facet has nearly the same form as in the first type 


(39: 21). 


Measurements. 
No. 39950. No. 39953. No. 39952. No. 39951. 
millim. millim, millim, millim. 
Mote WO PACIUSS 1.2 sg. ata sce aaincssetvaie Seas Shoah 127 97 125 182 
Circumference in its narrowest part............... 53 32 47 52 
Longitudinal diameter of semilunar facet ...... 40 24, 37 39 
Transverse diameter of the same .................. 21 13 23 21 


Pelvis.—The two collections contain nine perfect specimens, and fragments of as 
many other individuals, referable to three distinct types :— 

a. Seven out of the nine perfect. specimens belong to a type (Plate XXVI. fig. A 
and Plate XXVIII. fig. C) which is distinguished by the short vertical and long hori- 
zontal diameter, thus affording sufficient ground for associating it with that low cara- 
pace which has been referred to T. triserrata. 'The male and female specimens of this 
type can be clearly recognized by the great difference in size. The ossa ilii are short 
and broad, far apart, so that the vertical diameter of the pelvis does not much exceed, 
or may be even shorter than, the horizontal. A strong ridge rises from the middle of 
the outer surface of the bone and ascends to the anterior spine. The lower part of the 
pubic bones is strongly inclined downwards, concave above in the male, and slightly 
convex in the female, and emits laterally a strong process, dilated at its end and more 
or less obliquely directed outwards. The posterior part of the ossa ischii is of con- 
siderable width, sometimes concave above, always with a trenchant symphysial crest 
beneath ; in one female specimen (No. 39935) it develops on each posterior corner a 
hamate process pointing outwards. The obturator foramina are comparatively narrow, 
sometimes scarcely wider than the symphysial bridge between them, which is perfectly 
flat, without median ridge. 

In two of the male specimens (both in Mr. Newton’s collection) all the ridges and 
crests are much more prominent, the edges sharper, every impression and hollow deeper 
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than in the other specimens. They evidently belonged to very old individuals; and the 
atrophied condition of the bone is no doubt due to age. The individual to which one 
of these pelves belonged is represented also by a humerus showing the same peculiarity. 

The female pelvis is scarcely half the size of the male. 

b. Of the second type (Plate XXVI. fig. B, and Plate XXVIII. fig. B) two perfect 
male examples are in the British Museum, and two fragments of a female and male in 
Mr. Newton’s collection. It is readily distinguished from the first type by its con- 
siderably longer and narrower ossa ilii, the longitudinal diameter of the pelvis much 
exceeding in length the horizontal. On the outer surface of the ilium scarcely a trace 
of a ridge is visible in the upper dilated portion. ‘The lower part of the pubic bones 
is gently inclined downwards and slightly concave above, and emits laterally a long, 
strong, nearly styliform process, obliquely directed outwards. ‘The posterior part of the 
ossa ischii is of moderate width, deeply concave above, with a trenchant symphysial 
crest beneath, which, expanding towards behind, forms a large triangular tuberosity. 
The upper posterior corner of each side is developed into a smaller tuberosity, pointing 
upwards. The obturator foramina are of moderate width, considerably wider than the 
symphysial bridge between them, which is provided with a median ridge above. 

This type propably belongs to 7. inepta. 

c. The specimens of the third type are in a fragmentary condition, and were sent to 
me by M. Bouton with the scapula and femur. They came evidently from a deposit 
different from that in which the Dodo bones and the other Mauritian Tortoises were 
found, as they are not stained with the brown peat-colour, nor show any traces of root- 
lets of plants having been attached to them. Their surface is of a dirty white; 
and many of the edges are worn, as if the bones had lain in running water between 
pebbles. The four fragments belong to four individuals, each consisting of an aceta- 
bulum with the neighbouring parts; two have nearly the entire ilium preserved, one 
an obturator foramen with symphysial bridge, all the lateral pubic process. The pos- 
terior ischiadic tuberosity and the anterior pubic dilatation are lost. 

These pelves resemble in every respect, as far as we can see, the first type; but the 
os ili is narrower, though considerably less so than in the second type. The lateral 
pubic process is slightly thickened at the end. 

They belong to the species Testudo leptocnemis, which is characterized chiefly by its 
femur, and of which we have noticed the scapula above. 
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Measurements. 
T. triserrata. T. inepta. T. leptocnenis. 
oe 
N#* No. 39932. No. 39934. No. 39935. 75.10.20.1. No. 39931. Bl. B2. B3. 
3 3 ? ? 3 3 
mm. mm. mm. mm. mn. mm. mm. mm. mm. 

Longest inner vertical diame- 

ter of pelvis (from summit 

of ilium to symphysis) ... 126 135 95 90 156 140 
Longest inner horizontal dia- 

meter of pelvis \.........+.. 128 140 90 84 122 102 
Shortest inner horizontal dia- 

meter (between ilio-pubic 

PLOMMMIMENCES) A wis. f.c0eseve 89 82 60 60 94 72 
Longest diameter of foramen 

OUMULATOTIUM: ..s.cc. 2s. ..cn. 35 32 20 19 4.0 36 ape we) 
Width of symphysial bridge = 26 27 22 16 30 22 er 
Breadth of posterior portion 

GMOSSAISCHIT 60... 0.5:6e0ns: 64. 55 34 38 65 50 
Wenethiot os tht ......5....0003 112 110 75 73 130 113 120 105 
Least width of os ili ...... 34 28 22 19 28 21 27 —_2 


Femur.—Thirteen out of fifteen specimens are perfectly similar; and having been 
found in the “ Mare aux Songes” with the carapaces of T. triserrata and T. inepta, we 
may infer that the femurs of these two species do not differ from each other. 

a. All these specimens (Plate X XIX, fig. A) are rather stout, with a nearly straight 
subtetrahedral shaft; its distal portion is much dilated, consequently its outer margin 
much curved. ‘The ovoid head of the femur is separated from the trochanters by a 
deep and broad cavity, out of which arises a more or less indistinct smooth groove, 
dividing the trochanters. The head itself does not rise above the level of the summit 
of the larger trochanter. 

b. The two remaining femurs (Plate XXIX. fig. B) offer chief evidence of the exist- 
ence of another species, for which I have proposed the name Testudo leptocnemis. 
They were found together with the scapule and pelves described above, and differ from 
the preceding species by the slender shaft and much less dilated condyles. The shaft 
is less distinctly tetrahedral, the anterior side being somewhat narrowed and very 
convex. ‘The summits of the ovoid head and larger trochanter are on the same level; 
and the hollow between head and trochanters is deep and broad; also the groove be- 
tween the trochanters is distinct. 


* Newton collection. 


9) 
-_ 
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Measurements. 
T. triserrata. T. inepta. T’. leptoenemis. 
No. 389954. No. 39958. No. 39959. No. 39955. B7. B8. 
millim. millim. millim. millim. millim. millim. 
Hensthvof femur.e.s 12s 152 133 116 152 135 140 
Least circumference of femur 75 Al 56 75 63 60 
Width of condyles ............ 62 56 45 59 48 50 


Tibia.—Two examples of this bone are in the collection of the British Museum. 
Although they do not much differ in size, the ossification of the apophyses of the 
smaller one (No. 39960) is in a comparatively much more backward stage than in the 
larger example (No. 39961) (Plate XX VII. fig. D), which is 125 millims. long, with 
a circumference of 50 millims. in its narrowest part. A still larger specimen, 140 
millims. long, is in Mr. Newton’s collection.. The articular surface is divided into two 
portions for the reception of the condyles, of which the inner is deeply concave, the 
outer nearly flat. The shaft is slightly bent. The distal end develops a prominent inner 
malleolus, separated from the opposite part of the articular surface by adeep hollow. 

Fibula.—Only one fibula (No. 39962) (Plate XXVIII. fig. H) is preserved; it is of 
the right side of a very large individual, evidently the same of which the radius (No. 
39951) has been described. It is a straight slender bone, 134 millims. long, nearly 
cylindrical in the middle, and gradually svidening below. Its proximal end presents an 
oblique concave facet to the articular surface of the outer condyle, its distal end a 
subquadrangular convex surface to the tarsus. Its lower and upper portions and its 
hinder surface are provided with rough tubercular crests and protuberances, which is 
evidently but incidental to the age of the individual. 


B. THe Gigantic LAND-ToRTOISE OF RODRIGUEZ. 


The scanty historical evidence preceding the final extinction of the Rodriguez Tor- 
toise has been referred to in the Introduction. 

Remains of this Tortoise had been discovered and had reached Europe many years 
ago; but no particular attention was paid to them. M. J. DEsJARDINS, one of the first 
explorers of the fauna of Mauritius, sent a bone of a Tortoise, found, in 1786, in a 
cave in Rodriguez, with some remains of the Solitaire to Paris *, where they were ex- 
amined by Cuvier and BLAINVILLE, who erroneously stated them to have been recently 
found under a bed of lava in Mauritius}. Another Mauritian naturalist, C. TEL- 
FAIR, in searching, in 1832, for bones of the Solitaire in Rodriguez, succeeded in obtain- 
ing “numerous bones of the extremities of one or more large species of Tortoise,” 
which were presented to the Zoological Society of London, and exhibited at one of the 
meetings {. These bones were still in the possession of the Society three or four years 


* Proc. Comm. Zool. Soc. ii. p. 111. Strickland and Melville, ‘ The Dodo,’ pp. 51-53. 
t Edinb. Journ. Nat. Sci. iii. p. 30. £ Proc. Zool. Soc. 1833, p. 31. 
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before the publication of Strickland and Melville’s memoir on the Dodo (1848); but 
no further attention being paid to them, they were lost. Another portion of TELFAaIR’s 
collection was presented by him to the Andersonian Museum at Glasgow, where they 
are still preserved. 

Some well-preserved bones, kindly sent to the writer by M. Bouton, of Port Louis, 
in 1872, satisfactorily proved that the Tortoise of Rodriguez is distinguished from all 
its congeners by well-marked characters (Ann. & Mag. Nat. Hist. 1873, xi. p. 397); 
but it was only when these remains were supplemented by those preserved in the An- 
dersonian Museum at Glasgow and intrusted to me by the curators of that institution for 
examination, and when, finally, the extensive series collected during the Transit-of-Venus 
Expedition arrived, that our knowledge of its specific characters became tolerably 
complete. No further important additions can be expected from Rodriguez, with the 
exception of the small bones of the foot and caudal vertebrae; and these will be but 
of small value, unless they be found in their natural connexion. 

With the aid of the carapaces brought home by Mr. SiaTER, we are now enabled 
to recognize the Rodriguez ‘Tortoise in some carapaces which reached Europe in the 
last century, probably during the lifetime of the species, and which we find noticed 
by the following herpetologists :— 

1. Scnorrrr (Histor. Testud. 1792, p. 103, pl. 22. fig. B) has reproduced a sketch 
of a Tortoise 22 feet long, which was communicated to him by Vosmaer, who examined 
the specimen which then was in “‘ Museo Principis Arausionensis in the Hague. This 
seems to have been a male, with a carapace very similar in form to that of the male 
described below ; its front and hind margins, being still provided with the epidermoid 
scutes, have an undulated outline. Schoepff was informed by Vosmaer that the cara- 
pace had been brought from the Cape of Good Hope; and expressing himself uncertain 
whether it should be considered a distinct species, or a sexual, local, or individual 
variety of the Tortoise described by Perrault, he named it ‘“ Testudo indica Vosmaeri.” 

2. Dum&rit and Brsron recognized Schoepft’s Tortoise in a skeleton with complete 
carapace in the Paris Museum. The description of the specimen, whose shell mea- 
sured 75 centims. over the curvature, again perfectly agrees with our male specimen, and 
supplies a detailed account of the outer epidermoid covering. The authors adopt the 
binomial term, “ Testudo vosmeri,” which, of course, supersedes that proposed by 
myself (Zestudo rodericensis, Ann. & Mag. Nat. Hist. 1878, xi. p. 397). By the sin- 
gular resemblance of the general form of the male of this species to that of some of the 
Galapagos Tortoises, they were led into the error of supposing that 7. vosmeri came 
from the Galapagos Islands (Erpétol. Génér. ii. p. 140). 

3. A second specimen, probably a young female, likewise in the Paris Museum, and 
without known history, was considered by the French herpetologists a distinct species, 
Testudo peltastes (ibid. p. 138). This description agrees in every respect with our 
young carapaces from Rodriguez. 
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The Rodriguez Tortoise differs from the Mauritius and Galapagos Tortoises by the 
more slender build of all the various parts of its skeleton; its neck must have been 
capable of still greater flexion, as is evidenced by the deep postapophysial impressions 
or actual perforations of the cervical vertebre. Although careful comparative mea- 
surements show beyond doubt that this Tortoise had longer limbs and a longer neck 
than even some of the Galapagos Tortoises, yet, taking also into consideration the extreme 
thinness and fragility of its carapace, we must infer that this general slenderness of the 
bones must have been partially due to the same cause, probably a diminished supply of 
the calcareous salts, or a diminished power of assimilation of them. 

The bones collected by the naturalist of the ‘Transit-of-Venus Expedition belonged 
to several hundred individuals; and there are in some cases as many as forty specimens 
of one and the same bone in the collection; yet no variation in structure equivalent to 
that observed among the Galapagos, Aldabra, and Mauritius Tortoises could be detected, 
so that evidently in this small island there was room for one species only. ‘The only 
variation which is worth recording is one which can be explained as a sexual difference, 
the female having been of a smaller size and somewhat stouter form than the male, 
as is the case in the other Gigantic Tortoises. 

Bones far exceeding in size the majority of their kind are not rare, and prove that 
the Rodriguez Tortoise was quite equal in bulk to Testudo elephantina, many (probably 
male) individuals having had a carapace 44 feet in length. From Duméril and Bibron’s 
descriptions we learn that the scutes were perfectly smooth or nearly so, and that the 
shell of the adult was black, whilst the young were of a lighter brown colour, the 
sternum being dotted with yellow. 


Description of the Osseous Remains. 


Skull (Plate XXIII. fig. C).—The skulls of twenty-four individuals of various ages, 
in a more or less imperfect condition, have been collected. They show very little 
variation beside that which is simply due to age. Two of the largest and most perfect 
are respectively 4) and 4§ inches long, measured from the intermaxillary to the occi- 
pital condyle, and 35 and 3 inches broad at the widest part, viz. between the tympanic 
processes. 1. ‘The frontal region is very broad and flat transversely, sloping in a more 
or less strong curve towards the nostril, its greatest width (in front of the postfrontals) 
being as much as, or not much less than, one half of the greatest width of the skull. 
2. Only the foremost part of the parietals forms a flat surface, the remainder being 
compressed into a crest that passes into the long and narrow occipital spine, which 
rises scarcely above the level of the upper surface of the skull. 3. The tympanic case, 
with the mastoid, is produced backwards, the hind margin of the paroccipital forming a 
rather strong curve. 4. There is a shallow impression or hollow in front of the 
occipital condyle. 5. On the front margin of the temporal fossa, corresponding to 
the suture between parietal and tympanic, and directly in front of the foramen caro- 
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tidis extern, there is a large, prominent, concave, rough tuberosity for the insertion of 
a portion of the temporal muscle; exteriorly a narrow and deep groove separates this 
tuberosity from the zygomatic arch; inside of it runs a sharp ridge in an oblique direc- 
tion from the tympanic condyle to the upper limit of the temporal fossa. This ridge 
separates the foramina by which the nerves and blood-vessels that leave the cerebral 
cavity by the foramen sphenoidale (portions of the nervus quintus and carotis cerebralis) 
issue from the substance of the bone. ‘These external foramina vary somewhat in 
number and position; but there are generally two behind and a smaller one in front of 
the ridge. 6. Tympanic cavity large, but somewhat constricted in the interior portion 
of its entrance; the outer tympanic rim has a rather irregular outline, not well defined 
in front, and with a deep and rather broad notch in the posterior part of its circum- 
ference for the passage of the Eustachian tube. 7. The columella is attached to and 
rests upon a long, nearly straight and rather sharp ridge, which runs from the notch 
mentioned to the stapedial foramen. 8. The posterior wall of the inner tympanic 
cavity, which in fresh examples is formed by cartilage and an open space in the pre- 
served skull after maceration, is but limited in extent, about one seventh of the area 
of the tympanic opening. 9. The front margin of the intermaxillary projects beyond 
that of the frontal, the nasal opening being about as wide as long. 10. Although the 
position of the choane is advanced forwards, yet on the palatal view of the skull the 
‘greater portion of them may be seen uncovered by the alveolar lamelle of the maxil- 
laries; the front extremity of the vomer which separates the choane is very narrow and 
slender. 11. The foremost part of the intermaxillary is hollowed out below and ver- 
tically bent downwards to form the truncated beak. The suture between the inter- 
maxillary and vomer is immediately behind the inner angle of the alveolar edges of the 
maxillaries. 12. Palatal region rather deeply concave and broad, a longitudinal 
median crest being scarcely indicated. The distance between the foramina palatina is 
much less than that between these foramina and the anterior extremity of the vomer. 
Outer pterygoid edge rather elevated and sharp. 13. Anterior surface of the tym- 
panic pedicle with a moderately deep impression. 14. Lower jaw with a double 
alveolar ridge; its symphysial portion simply vertical, without a backward expansion 
of the lower margin of the bone. 

Carapace (Plates XXI. and XXII.).—Tolerably complete carapaces of five indivi- 
duals were found; unfortunately they are of more or less young age, the two largest 
being only 165 and 21 inches long. Four of them are very similar to one another, 
whilst the fifth and largest, though presenting the same specific characteristics as the 
others, differs considerably in shape. The carapace is distinguished by its extreme 
thinness and fragility, the lateral portions being only 1 millim. thick. Although the 
weather must have had some effect upon the preservation, exposure to it cannot have 
been the only cause, and can only slightly have deteriorated the surface, as the lines of 
impression of the epidermoid plates are distinctly preserved. Another characteristic of 
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this species is the extraordinary width of the anterior and posterior openings, the 
sternum being very short, with both lobes contracted. 

The normal shape of the carapace of the young (Plate XXII.) is a regular oval with 
subvertical sides, a moderate declivity in front, and a strong declivous expansion behind. 
No part of the margin is visibly reverted; and the vertebral plates are scarcely raised in 
their central portion. There is no nuchal plate; and the gular and broad caudal were 
undivided. 

In two out of the four normal specimens the sternum is slightly concave, in the two 
others nearly flat. The anterior lobe is broader than long, truncated in front, or more 
or less tapering. The posterior is still shorter, with a very broad subtruncate or 
somewhat rounded hinder margin. 

With regard to the fifth specimen (Plate XXI.), we may assume as almost certain 
that it was of the male sex, and rather more advanced in age than the others. The 
front portion of the dorsal shield is unfortunately broken} away and lost; but the 
perfectly level central profile of the three middle vertebral scutes shows clearly that 
there was no declivity of the outline in front; and the lateral margins of the front 
opening appear to have been somewhat reverted. The hind portion of the dorsal cara- 
pace is much produced backwards; and its marginal plates are expanded in a quite 
remarkable manner, being almost horizontal. The anterior portion of the sternum is 
much constricted, tapering in front, with concave lateral margins. Posterior lobe short 
and truncated as in the other specimens. The postgular plates approach so close to the 
abdominals that the intervening portion of the pectorals is reduced to a narrow strip. 

The following are the principal measurements of three of the specimens :— 


Length of carapace. Width of carapace. Sternum. Caudal plate. 
Instr. line. Overcurve. Instr.line. Overcurve. Length. Width. Length. Width. 
Spec. in. in. in. in. in. in. in. in. 
Deer eork 163 204 10 22 aT 9 13 A 
Oeicaineeanes 16 19 94 20 11 8? 14 4, 
Sass eset 21(?) 24.(?) lli 203 15 103 13 43 


Cervical vertebre.—All the cervical vertebre are of a comparatively slight build, with 
thin walls for the spinal canal, with simple and low crests, and with the articular 
processes but slightly diverging. 

Of the majority a considerable number of specimens have been collected; and we 
have sufficient means of judging of the amount of variation in each vertebra, also of 
comparing it with the corresponding bone in the other allied species; but, unfortu- 
nately, we do not possess a perfect series of the vertebrae of one and the same individual ; 
and although some more or less perfect series may be selected as apparently belonging 
to the same individual, such connexion between them is by no means a matter of 
absolute certainty: yet it would have keen of some importance tv obtain correct data as 
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regards the relative lengths of the several segments of the cervical column. In nearly 
all the cervical vertebree two forms may be distinguished, of which one is still more 
slender than the other; but, with this exception, there is a great uniformity of 
structure or want of variation. 

No portion of the atlas has been preserved. Of the second vertebra we have two 
specimens, both of young individuals. It is provided with a moderately high neural 
crest, extending along the whole length of the bone in one specimen, and being limited 
to the anterior half in the other. 

The ¢hird vertebra has a condyle in front and a glenoid cavity behind, and scarcely 
any indication of a median crest of its neural arch. 

The fourth vertebra is biconvex, with the centrum much compressed, and passing 
into a sharp hemal crest which runs along the whole of its length. There is no 
neural crest. 

The fifth vertebra has a glenoid cavity in front and a condyle behind; a median 
neural ridge is slightly indicated, and, in very old individuals, accompanied by a pair of 
other ridges diverging in the direction of the posterior zygapophyses. The centrum is 
compressed into a sharp ridge, highest on the posterior half of its hamal surface. 
There is a deep impression inwards and backwards of each of the anterior zygapo- 
physes. ‘The first of the vertebre, of which the measurements are given below, be- 
longed to an unusually large individual (Plate XI. figs. B). 

The sixth cervical vertebra (Plate XII. fig. B) has a glenoid cavity in front and a 
broad condyle behind, which, by a deep median notch, is divided into two lateral 
halves. Its dorsal surface is flat, without crest, whilst on its visceral surface a rather 
high crest is evenly continued along nearly the whole length of the vertebra. As men- 
tioned in the preliminary notice, Ann. & Mag. N. H. 1873, vol. xi. p. 397, this vertebra is 
distinguished by the perforation of the neural arch by a large ovate foramen (a) on each 
side, close to the anterior apophyses. There is no doubt that these two foramina are 
closed by membrane in fresh specimens, and are the result of the absorption of the 
osseous substance caused by the pressure of the posterior zygapophysis of the preceding 
vertebra when the neck is so much bent that the fifth and sixth vertebre stand nearly 
at a right angle. I am confirmed in this view by the fact that the natural bend of 
the cervical column is strongest at this place, which is opposite to the front margin of 
the carapace. However, although a very deep impression is constantly found imme- 
diately behind the anterior zygapophyses, which are perpendicular to the longitudinal 
axis of the centrum, the actual perforation of the neural arch has not always taken 
place. It is absent in all the vertebre of less than 55 millims. length; and out of 
twelve vertebre above that size I found it to occur five times. 

The seventh, biconcave vertebra (Plate XIII. fig. B), is distinguished from that of the 
Aldabra and Galapagos Tortoises by the entire absence of the high prominence on the 
dorsal surface of the neural arch. On the other hand, the median crest at the opposite 
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surface of the centrum is as much developed as, or even more than, in any of the 
species named. A lateral impression behind the anterior zygapophyses is only slightly 
indicated. Measurements of three specimens will be given below, to show the extent of 
variation in this vertebra. Specimen ¢ belonged to a very large individual, perhaps to 
the same of which a fifth vertebra has been preserved ; and from a:comparison with corre- 
sponding vertebre of other gigantic Tortoises we may assume that this individual had a 
shell about 43 feet long. 

As in the seventh, so in the ezghth vertebra (Plate XIV. fig. B), the neural crest is 
either entirely absent or reduced to a pair of low ridges starting from the centre and 
diverging towards the posterior zygapophyses. In old individuals it is much less distinct 
than in young ones. ‘The diversity between the stout and slender forms is well marked, 
as may be seen from a comparison of the subjoined measurements. 


3rd vert. 4th vert. 5th vert. 6th vert. 7th vert. 8th vert. 
Slen- Stout. Slen- Stout. Slender. Stout. Slender. Stout. Os, WY & Slender. Stout, 
der. der. —_—_—_o FY , 
mm mm mm. mm mm. mm,mm. mm. mm mm. mm.mm mm mm mm  mm.mm, mm. 
Length of centrum... 53 46 85 52 115 80 70 56 110 69 66 71 106 63 58 67 36 30 
Depth of centrum in 
the middle ...... UB 185920 el 34 21 17 18 PAR aes Mo} fs) 50 25 26 44 20 20 
Horizontal width of 
middle of centrum... 11 18 11 OF on 22) 21S aL a2 25 18 7 22 30 19 15 29 16 18 
Width of anterior con- 
ylortee se thccite ce Mey Ab aig} Ko) 
Width of anterior gle- 
noid cavity ...... a ef wi A 46 28 25 28 386 26 23 28 55 31 31 
Width of posterior 
condyleine ss): ais ee .. 18 18 (broken) 20 18 17 (broken) 26 23 27 chy, Ae We 29 eae 
Width of posterior 
glenoid cavity.... 16 16 .. + Soap Ree eee Lf SL a ne 65 34 36 
Distance of outer mar- 
gins of anterior zy- 
gapophyses ...... 28.27 33 23 45 35 29 30 42 31 30 33 62 40 29 57 28 34 
Distance of outer mar- 
gins of posterior zy- 
gapophyses ...... 26) “24527 22 44 29 26 30 (broken) 25 24 27 HO Bi 383 72 30 40 


Of the dorsal and caudal divisions of the vertebral column only a small number of 
disjointed vertebre have been collected. They are of too general a type to require any 
further remark; and it is quite impossible to form an idea as to the number of the 
caudal vertebrae. 

Limb bones.—In the scapulary (Plate XXIV. fig. C) we notice the acute angle at 
which the scapula and acromium meet; the body of the scapula proper is slender, tri- 
hedral in form, with its anterior side flat or but little convex. The coracoid becomes 
ankylosed to the scapula at an early age of the animal ; and the neck above its glenoid 
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surface is very much constricted. It must be mentioned that there are in the collection 
a right and a left scapula, evidently belonging to the same individual, which differ re- 
markably from all the others in not having the coracoid ankylosed, although the indi- 
vidual appears to have been fully adult, and in having the body of the scapula proper 
uniformly compressed. It is difficult to account for this apparently individual aberration. 

The measurements of this bone are the following, a and 6 being more stoutly built 


than c and d:— 
a. b. C. d. 
millim. millim. millim. millim. 


Length of scapula measured from the suture with the coracoid... 205 146 168 135 


Circumference im its manddle Aeris. see kh Gs canada dot as cad ee owtne vase 68 43 4.2 38 
Longitudinal diameter of glenoid cavity ................eeceeeeeee eee 50 35 38 32 
Whenetheof.coracoid: 22.6 40.2hn ace ssess re foemeiiteg See eiwenaalene 73 60 66 51 
Gihedtest NACL OL COLACOIG,  dantons datsasdinnsemsienearadheds coronas 70 (?) 54 45 
Meme PURO Lea CLONMIMMG SiN V.Uay.cio 5 dai vc sac aren choses ane sos ses adnoes eas aende 73 55 65 51 


On comparing with each other a considerable number of humeri (Plate X XV. fig. C), 
they can be arranged in two groups:—l, a slender form, with distinctly trihedral 
shaft; to this belong specimens some of which are nine inches in length; other, 
smaller ones clearly show by the porous structure of their epiphyses that they belonged 
to young or half-grown individuals. 2. The second form of humerus has a shorter and 
stouter shaft, and is rather flattened from the front backwards than trihedral. The 
specimens of this form do not exceed five inches in length; yet they are clearly bones of 
old individuals in which growth had ceased. As we know that in all the other gigantic 
Tortoises, with the life-history of which we are acquainted, the male greatly exceeds in 
size the female, it appears to be almost certain that the large bones belonged to the 
male and the smaller to the female sex. In other respects the various humeri exhibit 
the following characteristics. The head is nearly entirely raised above the level of the 
summit of the radial tuberosity; the ulnar tuberosity is raised high above the level of 
the head, from which it is separated by a deep groove; the ulnar margin of the shaft is 
much curved, the opposite margin being nearly straight. The canal for the blood- 
vessels, on the radial edge of the bone close to the elbow-joint, is perfectly bridged over, 
perforating the substance of the bone from the front to the hinder side. The following 
measurements are taken from an individual supposed to have been a full-grown male 


(a), half-grown male (6), and adult female (c) :— 
a. b. Ce 
millim. millim. millim. 
Length of the humerus (measured in a straight line from the summit of 


theshead to the middle of the trochlea) © ....cccsccdesevsndicsteecetsdseccst sons 210 120 108 
Circumference of the narrowest part of the shaft ......0..0.. 0... ccc ceeeeee eee 75 41 44 
moneesuadiameten ol thie heades.. ).. 5. Bicy jeadave sd veceageds ts ngnoateaseecaaees ve 39 22 2] 
Sihontestadiameteriof the head | 2.2. asencncy seuss vase scsaee sos cn cssiaveselaveecees 38 19 19 
Hxtremesbreadth between the condyles .......sceccscenesacecsesovecrssevesesact« 64 39 37 
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The bones of the forearm show similar differences as regards their proportions of 
length and width as the humerus, differences which probably are likewise due to sex. 
The ulna (Plate XXVIII. figs. F & G) is a comparatively straight bone, with its radial 
edge but slightly emarginate; the radius (Plate XXVIII. fig. E) is quite straight and 
remarkably slender. The ulna of an apparently not quite full-grown male individual 
(fig. F) has a length of 118 millims., and a width of 14 millims. in its narrowest part ; 
that of an adult female (fig. G) shows only a length of 64 millims. and a width of 
11 millims. The longest radius in the collection is 105 millims. long, with a circum- 
ference of 29 millims. Of the carpus and remaining leg-bones nothing has been 
preserved. 

Pelvis (Plate XXVI. fig. C, and Plate XXVIII. fig. A)—In the pelvis the sutures dis- 
appear at an early age; the most important point of its structure is the great width 
of the symphysial bridge between the obturator foramina, which are comparatively 
narrow. In the majority of the individuals the transverse diameter of this bridge is 
much greater than the vertical, although the latter is increased by the development of 
a lower median crest. In very young individuals (that is, in individuals in which the 
horizontal diameter of the pelvis does not exceed a length of three inches) this charac- 
teristic feature of all flat-headed Tortoises is hidden by the development not only of a 
lower but also of an upper crest. Although the iliac bones are slender, like the 
remainder of the skeleton, yet the longitudinal diameter of the pelvis does not much 
exceed the horizontal one. In other respects, only the ilium shows a decidedly charac- 
teristic form: from its middle, which is considerably constricted, three ridges arise, 
running up towards the extremity of the bone, which thus assumes a conspicuously tri- 
hedral shape, with three nearly equidistant spinous processes. 

The two pelves, of which the following measurements are taken, are nearly perfect ; 
fragments of much larger ones are in the collection. 


millim. millim. 


Longest inner vertical diameter of pelvis from summit of ilium to symphysis......... 106 80 
Longest inner horizontal diameter of;pelvis: Gi.5...-..eeeei eee eee ee eee 98 84 
Shortest inner horizontal diameter of pelvis (between ilio-pubic prominences) ...... 68 55 
Longest diameter of foramen obturatoriu:...c0.c.cseses oer ee eee eee eee 26 21 
Width of ‘symphysial bridge. :.2.4:.:sc:¢se..0+ueceseeaeee jee eeeeene eee cee ee eee eee een 22 18 
Depth of ‘symphysial bridge: 06220. fc.c4c 00. awe escecscetecnen teens et eee eee tee a eee 22 13 
Least breadth of posterior portion of ossa ischii..........- Iesiceciclee sesoceae cues scomeseetseett 49 38 
Teength Of Og MW ys 3% .acsviey nswe eben of bncelens dc oe seen eae RE aE ee OEE eee te eee 93 70 
Least: breadth of 08:10. ..4%..0S na. «0s cassecstanen vd verse coe cooneer aes eer eee eeeneiaso act eeeets 21 15 


Femur (Plate X XIX. fig. C).—Although a considerable number of specimens of this 
bone have been collected, they are, singularly enough, all of middle or small size, and 
show scarcely any diversity of structure. The shaft is slender, nearly straight, irre- 
gularly subtetrahedral, and about as broad in front as behind. The head has an oval 
form, and is slightly raised above the level of the summit of the larger trochanter, from 
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which it is separated by a deep groove. ‘The larger and lesser trochanters are separated 
from each other by a more or less deep smooth indentation. I add the measurements 


of three specimens :— 


a. b. C. 
millim. millim. millim. 
Wenethiy sweets crass yes tenn ay reas 125 104: 95 
Least circumference.................. 45 44 39 


Of the lower leg no part deserves particular description. To the kindness of M. 
Bouton I am indebted for a specimen of the right tid¢a of extraordinary dimensions 
(Plate X XVII. fig. D). It is 200 millims. long, and has in the middle a circumference 
of 76 millims. The largest specimen in the “‘ Transit-of-Venus” collection is 170 millims. 
long, with a circumference of 57 millims. 

Our two largest specimens of fibula measure 140 millims. with a circumference of 
41 millims., and 115 millims. with a circumference of 30 millims. 

Such of the remains of the foot as have been found do not show any peculiarity 


deserving of notice. 
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TorTOISEs indigenous to the Galapagos archipelago may be recognized by the following 
characters :—The nuchal plate is constantly absent; the posterior margins of the two 
gular plates are convergent, meeting at a more or less obtuse angle, never forming a 
straight, or nearly straight, transverse line. Neck and legs long. The shell black. 
One of the scutes on the inner side of the elbow is conspicuous for its size, much larger 
than those surrounding it. i 

In the skull, the crown is flat; the palate moderately concave; the front part of the 
intermaxillary truncated, elevated. The fourth cervical vertebra biconvex. The sym- 
physial bridge between the foramina obturatoria of the pelvis is flat, broader than deep. 
Osseous carapace very thin. Nuchal vertebre and limb-bones elongate. 

It is evident from this diagnosis that the Galapagos Tortoises are differentiated from 
the Aldabra races by the same important structural characters as those of the Masca- 
renes, to which, on the other hand, they are most closely allied in every respect, except 
in the presence of a double gular plate. The various modifications of the form of the 
carapace and of the sculpture of the scutes which we have noticed in the forms of the 
islands of the Indian Ocean we find repeated in those of the opposite end of the globe. 
Porter's and DaRrwin’s statements that the various islands are inhabited by distinct 
species are fully borne out by my observations. Unfortunately, with the exception of 
the species collected by Commander Cookson, we do not possess positive and exact 
information as regards the localities whence our examples were obtained; but Portsr’s 
accounts are sufficiently detailed to enable us to relegate, with more or less certainty, 
some of the species before us to the places of their nativity. James Island yielded 
Tortoises of the broad, circular type; and therefore either 7. elephantopus or T. nigrita 
came from that island, probably the former. ‘There can be no doubt that we have, in 
T. ephippium, the species inhabiting Charles Island; 7. microphyes and T. vicina we 
know now to be indigenous to Albemarle, and 7’. abingdonit to Abingdon Island. Possibly 
other specific forms still exist; but those of Chatham and Indefatigable (and probably 
Charles) Islands have been extinct for a long time, and not even remains of them are 
known to exist in collections. As has been said in the “ Introduction,” the fate of all 
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these animals seems to be sealed: what has been accomplished in the Mascarenes has 
commenced in the Galapagos. 

The specific characters are apparent in mature individuals only. In young examples, 
which are rather common in collections, the distinctive characters, external or osteo- 
logical, are incompletely developed, so that it is, at present, extremely difficult and 
somewhat hazardous to refer very young individuals (up to about 15 inches in length) 
to the species to which they belong. This resemblance of young examples cannot be 
used as an argument against the distinctness of the various species, as generally, in 
Vertebrates as well as Invertebrates, specific characters are not developed before a 
certain period, which varies exceedingly even in groups nearly related to one another. 


1. TESTUDO ELEPHANTOPUS. 


The Tortoise to which Haruan (Journ. Ac. Nat. Sc. Philad. v. 1825, p. 284) gave 
this name was only 21 inches long over the curvature, or about 17 inches in a straight 
line, and therefore a young animal. A reference to the measurements and figure given 
by Haran shows clearly that he had an animal with the broad form of the body and 
with a posteriorly truncated sternum—characteristics by which a small series of examples 
before me are distinguished, and more especially one individual of nearly the same size 
as that described by Haruan. 

Dumérin and Bisron (Erpétol. Génér. ii. p. 115) identify Harian’s example with one 
deposited by Quoy and Garmarp in the Paris Museum under the name of Testudo nigra. 
This specimen is still smaller than Haruan’s, and of an age at which the specific 
characters are not yet developed ; and therefore there is no evidence whatever to show 
that this identification by Dum&éri and Bisron is correct; and as long as it is uncertain 
to which of the specific forms the young “ 7. nigra” should be referred, the name had 
better be disused altogether. DuMm&rit and Brpron associate with this young specimen 
another of large size, distinguished by its broad form, smooth plates, and posteriorly 
excised sternum, but without giving any convincing proof that these two examples are 
of the same species. I have not seen an example agreeing in all points with that large 
example ; and it may possibly be another species distinct from those described here. 

The materials which I refer to 7. elephantopus are the following :— 

1. An adult male example: a perfect skeleton with carapace, but without epidermoid 
plates. The carapace is 31 inches long. History of the specimen unknown; purchased 
of a dealer in Paris for the Oxford Museum, and kindly lent to me by Professor Rot- 
LESTON, F.R.S. 

2. An immature female example: a perfect skeleton with carapace, but without epi- 
dermoid plates. The carapace is 28} inches long. Hab. Galapagos Islands. Property 
of the Royal College of Surgeons. Notes on this example by Professor OwrEN in 
Descript. Catal. Osteol. Ser. R. Coll. Surg. i. 1853, p. 194. no. 1011. 

3. Carapace, without epidermoid plates, of an immature male example, 23 inches 
long. History unknown. Property of the Free Public Museum, Liverpool. 
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4. Carapace, with epidermoid plates, of a young example, 18 inches long. Sex and 
history unknown. Property of the Free Public Museum, Liverpool. 

5. A perfect skeleton with carapace, 154 inches long, obtained at Colon, and pre- 
sented by Captain E. M. Leeps (S.S. ‘Tasmanian ’) to the author, and now in the British 
Museum. 

Carapace.—In the largest example (specimen No. 1) (Plate XXX. fig. A), which has 
been prepared into a skeleton, the outlines of the epidermoid plates can be clearly 
traced. It is a fully adult male which, to judge from the condition of the bones, had 
ceased to grow a long time before its death; the dorsal portion of the shell is extremely 
thin, in some parts quite transparent. There is almost a total absence of anterior 
declivity of the first dorsal scute, its front margin being but very little below the level 
of the highest point of the carapace. The sides of this fore part of the carapace are 
expanded, not contracted as in 7. ephippium. 'The sternum is 243 inches long, and 
23 inches broad between the lateral margins of the abdominal plates. It is deeply 
concave; and when the animal rested on the ground it touched it with the sides of the 
sternum, which are thicker than the remainder of the carapace, and on a transverse 
terminal callosity produced by the reverted posterior margin of the sternum, which is 
straight, truncated, without excision. 

Another male example (specimen No. 3) agrees in every respect with the preceding, 
except in the sexual characters being much less developed, the specimen being only 
23 inches long, and therefore much younger. ‘The first dorsal scute is more declivous 
towards the front, the concavity of the sternum less deep, and its terminal callosity 
only indicated by the very porous and rough surface of the bone. 

In young examples (15 to 18 inches long) the concentric striz are numerous, but not 
deeply cut; and in this respect the present species is intermediate between 7. nigrita 
and 7. ephippiwm. The posterior end of the sternum is nearly truncate, the hind 
margin of each anal plate being obtusely rounded, and the plates being separated by so 
shallow a notch that, evidently, with advancing age the sternum would have assumed 
the same truncate shape which we find in the adult specimens. 

It remains to add the principal measurements of the specimens examined :— 


Length of carapace. Width of carapace. Sternum. Caudal plate. 
Instr.line. Over curve. Instr.line. Overcurve. Length. Width. Length. Width. 

Spec. no. in. in. in. in. in. in. in. in. 

Leese aos. 31 373 26 40 245 23 

7. AOE 283 363 23 35 223 19 

aie oh eer ee 23 274 18 29 183 163 13 33 

Ai ROO ae 1S 22 123 192 14 12 13 3 

gu aaa eli 18} 113 19 124 11 14 23 


Osteology.—The skull of an adult example of Testudo elephantopus (specimen No. 1, 
fig. A of Plates XLIJ.—XLIV.) is distinguished by a very short snout and a singularly 
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raised occipital crest; it is 43 inches long, measured from the front margin of the 
intermaxillary to the occipital condyle, and 4 inches broad in its widest part, between 
the zygomatic arches. 1. The frontal region is perfectly flat, broad, passing into the 
very short snout, its greatest width (in front of the postfrontals) being as much as one 
half of the distance between the tympanic condyles. 2. The occipital crest is enor- 
mously developed; it rises abruptly above the level of the skull, is strongly compressed 
and scarcely attenuated behind, its extremity being broad and rounded. 3. The tym- 
panic case, with the mastoid, is produced backwards, the- hind margin of the par- 
occipital forming a rather strong curve (fig. A, a). 4. A deep hollow on the lower 
surface of the occipital in front of the condyle (Plate XLIV. fig. A, J). 5. On the 
front margin of the temporal fossa, corresponding to the suture between parietal and 
tympanic, and immediately in front of the foramen carotidis externa, there is a large, 
prominent, concave rough tuberosity for the insertion of a portion of the temporal 
muscle (Plate XLII. fig. A, ¢); a broad and deep groove (d) separates this tuberosity 
from the zygomatic arch. 6. Tympanic cavity large, but constricted by the groove just 
described; the outer tympanic rim is subcircular, with a broad and deep notch (e) in 
the posterior part of its circumference for the passage of the Eustachian tube. 7. The 
columella is attached to, and rests upon, a long, straight, sharp ridge, which runs from 
the notch mentioned to the stapedial foramen. 8. The front margin of the inter- 
maxillary projects beyond that of the frontal, but much less than in 7. elephantina ; so 
that the nasal opening, although still obliquely sloping downwards, is as high as broad. 
9. The position of the choane is advanced forwards; yet, on the palatal view of the 
skull, a portion of them may be seen uncovered by the alveolar lamellz of the maxil- 
laries (Plate XXXIX. fig. A). 10. The intermaxillaries are short, one half of the 
length of the maxillaries; their foremost portion is deeply hollowed out below, and 
vertically bent downwards to form the truncated beak. ‘The suture between the inter- 
maxillary and vomer is immediately behind the inner angle of the alveolar edges of the 
maxillaries. 11. The palatal region is much less concave than in the Aldabra Tortoise, 
and divided along its middle by a high longitudinal crest. The triangular space of 
which the foramina palatina and the anterior extremity of the vomer form the points is 
nearly isosceles in shape, in accordance with the generally short longitudinal axis of 
the skull, Outer pterygoid edge (/') rather elevated and sharp. 12. Anterior surface 
of the tympanic pedicle deeply excavated. 

13. Lower jaw with a double alveolar ridge; its symphysial portion simply vertical, 
without a backward expansion of the lower margin of the bone. ‘The parts of the 
angular and coronoid which face each other are closely approximate, leaving only a 
narrow cleft between them. Upper margin of the angular deeply excised. 

The cervical portion of the vertebral column is characterized by its relatively great 
length. All observers were struck by the length of the neck, which the animal is in 
the habit of erecting so that the head is raised above the level of the shell. The living 
animal can turn its head in this position to the right or left, reminding one of a Cobra 
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rising in a posture of defence. This slenderness of the neck is not due to an increase 
in the number of vertebrae (which is constant in Tortoises as in Mammals, and limited 
to eight), but to their elongated shape. In 7. elephantopus they are not quite so 
slender as in 7. vosmeri, but much more so than in the species from Aldabra. Also 
the spinal canal is narrower than in this latter round-headed form. The crests of the 
dorsal as well as those of the heemal surface are well developed, and sometimes accompanied 
by low additional crests. All the articular processes diverge comparatively but little ; 
and those which in the Aldabra species are nearly perpendicular to the longitudinal 
axis of the vertebra, are oblique and much depressed in 7. elephantopus. 

In the atlas (Plate XLVI. fig. A) the lateral portion of the neural arch (column) is 
very much constricted, not broader than the zygapophysis, which is elongate and con- 
siderably longer than that part of the bone which forms the roof of the arch. The 
centrum (odontoid process) (@) is a rhombohedral body. 

In the second vertebra the neural arch is remarkably compressed and elevated, also 
provided with a high neural crest. The third has a condyle in front, and a glenoid 
cavity behind. The fourth is biconvex. The fifth (Plate XLVI. fig. C) has a glenoid 
cavity in front and a condyle behind ; its median neural crest is low, and accompanied 
on each side by two other crests, which diverge in the direction of the posterior zyga- 
pophyses. The sixth (Plate XLVI. fig. D) has a glenoid cavity in front and a condyle 
behind; its dorsal surface is flat, without crest, whilst on its visceral surface a low crest 
is evenly continued along nearly the whole length of the vertebra. The seventh (biconcave) 
vertebra (Plate XLVII. fig, B) is distinguished by the high crest on its dorsal and vis- 
ceral surfaces; in the middle of the vertebra the neural crest is split into two branches, 
diverging in the direction of the zygapophyses and leaving a deep triangular recess 
between them. The point of divergence forms a kind of summit (a) to this vertebra. 
The neural arch is deeply hollowed out (6) inwards of and behind each anterior zyga- 
pophysis to receive the zygapophysis of the preceding vertebra; but no perforation of 
the bone takes place as in the extinct species of Rodriguez. The eighth vertebra, with 
its bipartite anterior and single posterior condyle, and with its expanded hamate poste- 
rior zygapophysis, does not differ from that of the Aldabra species. 

The measurements of the second to seventh cervical vertebree are as follows :— 

2nd. 3rd. 4th. Sth. 6th. 7th. 


millim. millim. millim. millim. millim. millim. 


Mength oficentrum) (45.19 ee oe eee 55 67 85 83 85 74: 
Depth of centruman ithe middle... 501... ee 34 28 27 27 28 53 
Horizontal width of middle of centrum .................. 15 17 18 20 29 27 
Wadth, of anterior condyle ganj.c.c5.. eae 15 20 19 on ak aes 
Width: of anterior glenoid cavity .2.....2...0.0 eee oh Bee be 30 34 40 
Width. of posterioricondyle |. cmcd..s ee eee a a 27 32 37 in 
Wadth of posterior clenoidicavitway a2 .eteee ee 9 20 oe sat a 43 


Distance of outer margins of anterior zygapophyses... 23 34 35 38 40 38 
Distance of outer margins of posterior zygapophyses... 25 26 28 30 29 46 
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Of the dorsal vertebre scarcely more than the measurements need to be noticed ; these 
are of some importance in comparison with the corresponding vertebra in other species 
and also with the cervical vertebree. The two heads of the first rib are slender, much 
divergent, leaving a wide triangular space between them and the first dorsal vertebra, 
The iliac bones abut against the pleurapophyses of the 9th, 10th, 11th, and 12th ver- 
tebree, counting from the first dorsal vertebra. Their distal extremities unite to form 
the protuberance for the articulation of the ilium. 

Length of centrum of dorsal vertebra :— 

Ist. 2nd. 8rd. 4th. 5th. 6th. 7th. 8th. 9th. 10th. llth. 12th. 


mm. mm. mm. Inm. mm. mm. mm. mm. mm. mm. mm. mm. 


65 80 80 80 78 55 48 48 16 14 16 22 
The number of caudal vertebre is twenty-three in two, and twenty-five in a third ; 
but in the latter specimen they are irregular, and asymmetrically confluent towards the 
end of the tail. 
Limb-bones.—In the scapulary (Plate LIII. figs. C, C’) we notice the ad Bs 


very obtuse angle at which the scapula and acromium meet. The body 


of the scapula proper is rather slender, compressed, trihedral in form, / 

with its anterior side convex, as shown in the annexed figure, which 

represents a transverse section through its middle. The coracoid is not J 

ankylosed to the scapula. The measurements of this bone are the fol- 

lowing :— 

millim. 

Length of scapula (measured from the suture with the coracoid) ............ 200 
Cincmimierence tarais middle. | year. 254 ees ckese nc cst lees Caos o,¥he ov nqoudea ees oes - 75 
Longitudinal diameter of glenoid cavity ............ Fee Recetas ON tient AEN 50 
Memerin@ le COLAC tatrevienminyer may ain distisees tonMhgntiaelicehuesuieastcleatecets 86 
CTeALent WIG AsOle COLA CONG a. ereecui nto ay is acsn cuigede does coe hadek bawkoadidescabieces 70 
erie EO i ACTOMMUMNU NM hans artes ena hy ee nae heat amcpleg Aged ages ven dennin cae 84. 


The shaft of the hwmerus (Plate LI. figs. A, A’) is moderately slender, subtrihedral, 
with the edges well rounded off. There exists a deep impression on the outer side of 
the bone, immediately below the head and ulnar tuberosity (a), and another transverse 
impression on the hinder side above the trochlea. The ulnar tuberosity projects high 
above the head, which is nearly entirely raised above the level of the summit of the 
radial tuberosity. The canal (4) for the blood-vessels on the radial edge of the bone, 
close to the elbow-joint, is perfectly closed, perforating the substance of the bone from 
the front to the hinder side. 


millim. 
Length of the humerus, measured in a straight line from the summit of 
the head to the middle of the trochlea 0.0.0.0. cccccccecscececesenccscecsceeecoss 216 
Circumference of the narrowest part of the shaft ........000.0.0...ccccee cease 89 
Momgest diameter of the head. ..........4sccsgceycsesconecescseuscesersecnceuceevess 40 
Bhortestdiameter of the head. ......c6s.cceigse.ceee acecsstscavcescsecacees seen: 37 
Extreme breadth between the condyles 2.0.0.0... 00. ccc ccc eco cecc ccc eeecevecses 82 
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The bones of the forearm do not show any noteworthy peculiarity ; but, for the sake 
of comparison with the other species, I give the measurements:—The ulna has a 
length of 137 millims., and a width of 28 millims. in its narrowest part; the radius a 
length of 121 millims., and a circumference of 50 millims., also measured in its 
narrowest part. 

As in Testudo generally, so here the carpal bones (Plate LIII. fig. D) are arranged in 
three series, of which the proximal consists of two bones, lunare and cuneiforme, both 
articulating with the end of the ulna (wu); the middle, of the transversely elongate 
scaphoid and “ intermedium;” and the distal, of five small rounded,bones corresponding 
to, and articulating with, the five metacarpals. The scaphoid articulates with the end of 
the radius (7), the ‘“‘intermedium” being intercalated between the lunare and third 
digit. However, in the old specimen of this species there exists the peculiarity that the 
scaphoid and intermedium are coalesced into a single very long bone (a), and that the 
two radial ossicles of the distal series are similarly united (6). 

Pelvis (Plate LU.).—In the first place must be noticed the considerable horizontal 
width of the symphysial bridge (a) between the obturator foramina, by which the flat- 
headed Tortoises are so signally distinguished from the round-headed ones. But quite 
peculiar to this species is, first, that also the vertical diameter of this bridge is consi- 
derable and scarcely less than the horizontal, and, secondly, that, although all other 
sutures in this aged specimen have disappeared, the transverse suture between the pubic 
and ischiadic halves of the bridge is still persistent. The iliac bones are comparatively 
slender, the longitudinal diameter of the pelvis much exceeding the horizontal one. 
The lower part (2) of the pubic bones is gently inclined downwards and slightly concave 
above; it emits laterally a very long, strong, nearly styliform process (¢), which is 
obliquely directed outwards. The posterior part (d) of the ossa ischii is of considerable 
width, very slightly concave above, and provided with a trenchant symphysial crest 
below, which, expanding hindward, forms a large triangular tuberosity. Lateral 
margin of the ossa ischii excised in the shape of aC. Obturator foramina of moderate 


width, considerably wider than the bridge between them, which is not provided above 
with a median longitudinal crest. 
millim. 
Longest inner vertical diameter of pelvis (from summit of ilium to symphysis) 170 
Longest inner horizontal diameter of pelvis ...............c.ececseeeeeees Brad rou aes 132 
Shortest inner horizontal diameter of pelvis (between ilio-pubic prominences) 112 


Longest diameter of foramen obturatorium:.|./29-9 cette pee eee 
Width of symphysial tbridge: :, 2.55, See ee ee ee eee 26 
Depth/of:symphysial bridge: «4. 55.) Sass coke ace eee eee 26 
Least breadth of posterior portion of ossa ischit.7.......1....-07-4----12 24s) eee 61 
Length Of 08S i. 2 5 eicecaeia lates nls eee ee eee 140 


Least. breadth of 08 ait, i320. fen ccna eh ee ee eee 30 


The shaft of the femur (Plate LIII. figs. A, A’, A”) is rather stout, nearly straight, 
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irregularly subtetrahedral, narrower in front than behind. The head has an elliptical 
form, and does not rise above the level of the summit of the larger trochanter, from 
which it is separated by a deep and broad cavity. The larger (a) and lesser (bd) tro- 
chanters are confluent into one broad ridge, and not separated from each other by a 
smooth groove as we shall find to be the case in some of the following species. The 
length of the femur in this example is 169 millims., with a least circumference of 80 
millims.; the width of the condyles is 66 millims. 

Of the lower leg no part needs to be mentioned particularly. The tidia is 136 
millims. long, and the fidula 123 millims. 

Also the bones of the foot may be passed over, with the exception of one point, viz. 
that, like some bones of the carpus, the astragalus and calcaneum are entirely coalesced, 
so that no trace of their former separation remains. 


2. TESTUDO NIGRITA. 


No doubt can possibly be entertained as regards the correct application of this name 
to the species which I am about to describe. It had been given by DuM&rin and 
Biron (‘ Erpétol. Génér.’ ii. p. 80) to two examples, of which the smaller, very young 
one, is in the Paris Museum, whilst the larger, but also of young age *, is the property 
of the Royal College of Surgeons. Brsron’s description is almost entirely drawn up 
from the latter specimen, which, therefore, must be regarded as the type. However, I 
suspect that the very young example which Dumirit and Brsron have associated with 
this specimen should not be referred to this species, but possibly belongs to one of the 
Mascarene Tortoises. BiBRoN, in his description of its legs, omits all mention of the 
large scute in front of the elbow—a character which, as far as we know at present, is 
common to all Galapagos Tortoises, but is absent in the Aldabra species. Further, I 
am almost certain that the large skull described by Dr. Gray (Shield Rept. p. 6, pl. 34) 
under the name of 7estudo planiceps belongs to the present species, for the following 
reasons:—l. There is the circumstantial evidence that we are acquainted with the 
adult skulls of 7. elephantopus, T. ephippium, T. abingdonii, and T. microphyes, but 
not with that of 7. nigrita. ‘The skulls of the four former species have been preserved, 
together with their carapaces; but the skull belonging to the shell of our single adult 
individual of 7. nigrita is lost. As the skull named 7. planiceps differs in a marked 
manner from all the others, we may reasonably suppose that it is that of the last-named 
species. 2. The British Museum possesses skeletons of young 7. nigrita; and although 
the skulls of these individuals have not the specific characters well developed on account 
of their young age, they show a greater resemblance, especially in its narrower snout, 
to the skull named 7’. planiceps than to any of the others. 


* Brpron considered it to bé an adult example; and its relation to the Galapagos Tortoises appears to have 


escaped his notice entirely. 
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The materials available for the description of this species are the following :— 

1. A carapace without sternum of a very large example, 41 inches in a straight line ; 
it was purchased by the Trustees of the British Museum from the Manager of the former 
Surrey Zoological Gardens, who could not give any information as regards its history 
(Plate XXX. fig. 3B). 

2. A carapace 22 inches long*; type of Testudo nigrita (D. & B.); property of the 
Royal College of Surgeons; history and sex unknown. I am indebted to Prof. FLowsr, 
F.R.S., for the loan of this specimen (Plate XX XI. fig. C). 

3. Two perfect skeletons, with epidermoid plates, of young examples, the carapaces 
being 153 and 16 inches long. History and sex unknown. 

4. A very young example, stuffed; carapace 84 inches long. This specimen was 
purchased of a collector coming from Chile, and therefore without doubt came 
originally from the Galapagos Islands. <A figure of it, somewhat reduced in size, has 
been given by Dr. Gray, under the name of 7. elephantopus, in Proc. Zool. Soc. 1870, 
p (03. plaly, 

5. A very young example, stuffed; carapace 10 inches long. History and sex un- 
known. Received from the Haslar Collection. 

6. A skull of a very large example, described and figured by Dr. Gray as T. plani- 
ceps (1. ¢.). 

The carapace of this species is well characterized by its broad, circular shape, great 
depth, and more especially by the numerous, deeply cut concentric strie, by which the 
areole are much reduced in size in immature examples, and which are persistent in 
considerable nnmber even in specimens of the largest size. Our largest example 
(specimen No. 1, Plate XXX. fig. B) is a carapace 41 inches long, unfortunately without 
the sternum. Nevertheless we can safely affirm that this individual was a male, as 
the females never attain to so large a size. It is only 8 inches longer than broad; and 
when measured over the curvature its transverse circumference even exceeds the longi- 
tudinal. ‘The areolar portions of the dorsal and marginal plates are perfectly smooth 
and raised above the general outline of the shell, especially those of the former; but 
each plate has a broad margin deeply sculptured with concentric and parallel strie, the 
outer striated margin of the marginal plates being even broader than the smooth areolar 
portion. ‘The first dorsal scute and the anterior half of the second are declivous, the 
declivity of the former being still steeper than that of the latter. 

A deep notch, nearly as deep as that between the two foremost marginal plates, exists 
between the first and second marginals; also the posterior margin of the shell is 
scalloped. ‘The length of the caudal plate is to its width as 11:14 (53 inches long and 
7 inches wide); its surface is plane; that is, its posterior margin is not bent either 

* Brrron gives 365 millims. as the length of this example, which is evidently a misprint for 565. 


+ An example of about the same age is rather indifferently figured in SowrrBy and Lrar’s ‘ Tortoises, Turtles, 
and Terrapins,’ where it is named Zestudo indica. 


TESTUDO NIGRITA. qa 


inwards or outwards. The general colour is a deep black, with a brownish tinge about 
the margins of the majority of the plates. 

As in the preceding species, the shell is thin and light; in this specimen it is only 
4 millims. thick in the middle of a costal plate. Specimens of the common Testudo 
greca only about 8 inches long have a carapace almost as thick as these gigantic 
Tortoises. 

The second specimen (Plate XX XI. fig. C), which is 22 inches long and the type of 
T. nigrita, is young, and probably a male, inasmuch as the sternum shows a slight con- 
cavity, and the passage between the hind margins of the caudal and sternal plates is 
of inconsiderable width. As in specimens No. 3 (153 inches long), the carapace is 
deeply sculptured all over, the smooth areolw being very small. Its transverse circum- 
ference equals the longitudinal. The front margin, as well as the hind margin, is 
deeply notched, each notch corresponding to the suture between two marginal plates. 
‘The outer surface of the caudal plate is convex, the hind margin being curved inwards; 
its length is to its width as 3:4. The sternum terminates anteriorly in a thickened, 
rounded, double-headed transverse knob, with a slightly concave surface below; and 
posteriorly in a deep rectangular notch. The colour is the same as in the adult 
example. 

Our very young emample, which is only 81 inches long, and figured in Proc. Zool. 
Soc. /. ¢., agrees in every respect with those of more advanced age, differing from young 
examples of the same size of 7’. ephippium by the greater relative width of the carapace. 
The principal measurements of the specimens described are as follows :— 


Length of carapace. Width of carapace. Sternum. Caudal plate. 
In str. line. Over curve. Instr. line. Over curve. Length. Width. Length. Width. 

in. in, in. in. in. in. in. in. 

Se hoo tepictd as 41 52 33 53 re ee 54 7 
Paola ame rere 22 27 16 27 184 153 3 4. 

Same eros cat 154 194 11 19 12 92 Pare 13 
16 214 124 21 144 114 24 3 
41 ina 8+ 104 6 104 63 6 ii L 


The skull (Plates XLII.—XLIV. fig. D) is distinguished by its comparatively longer 
facial portion, and by the much-produced mastoid processes; it is (see also Gray, Catal. 
Tort. 1855, 4to, tab. 34) 54 inches long, measured from the intermaxillary to the occi- 
pital condyle, and 43 inches broad at its widest part, viz. between the tympanic pro- 
cesses. 1. Its frontal region is flat, narrow, its greatest width being two sevenths of 
the distance of the tympanic condyles. 2. Only the foremost part of the parietals 
forms a flat surface, the remainder being compressed into an almost trenchant crest, 
passing into the long narrow occipital spine, which is scarcely raised above the level of 
the skull (Plate XLIII. fig. D). 3. The tympanic case with the mastoid is produced far 
backwards, so that the paroccipital margin appears as a deep semicircular excision 
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(Plates XLIII. and XLIV. fig. D, a). 4. A very deep hollow on the lower surface of 
the occipital, in front of the condyle (6)*. 5. On the front margin of the temporal 
fossa, corresponding to the suture between parietal and tympanic, immediately in front 
of the foramen carotidis externe, there is a large, prominent, flat, rough tuberosity (c) 
for the insertion of a portion of the temporal muscle; a broad, not very deep groove (d) 
separates this tuberosity from the zygomatic arch. 6. Tympanic cavity exceedingly 
large, especially its posterior portion, the entrance being somewhat narrowed by the 
groove just mentioned; the outer tympanic rim is a regular circle, with a shallow notch 
in its hinder circumference for the passage of the Eustachian tube. 7. This notch is 
very remote from the columellar foramen ; and a sharp ridge runs the whole distance 
from the notch to the foramen, serving as a rest for the auditory ossicle. 8. The front 
margin of the intermaxillaries projects beyond that of the frontals, but much less so 
than in the Aldabra Tortoises ; so that the nasal opening, although still obliquely sloping 
downwards, is scarcely higher than broad. 9. The inner nostrils are advanced, not very 
distant from the end of the snout, and on the palatal view of the skull are nearly 
entirely hidden below the alveolar lamella of the maxillaries. 10. The intermaxillaries 
are short, not quite one half of the length of the maxillaries ; and their foremost portion 
is deeply hollowed out below, and vertically bent downwards to form the truncated 
beak. The suture between the intermaxillary and vomer is immediately behind the 
inner angle of the alveolar edges of the maxillaries. 11. Palatal region much less 
concave than in 7’. elephantina, and provided with a rather high median longitudinal 
crest; posteriorly it is bordered on each side by the raised pterygoid edge, which is 
obtuse in its anterior, and trenchant in its posterior half. The distance between the 
foramina palatina is much less than their distance from the anterior extremity of the 
vomer. 12. Anterior surface of the tympanic pedicle deeply excavated. 13. Lower 
jaw with a double alveolar ridge, the symphysial portion being simply vertical, without 
a backward dilatation of the lower margin of the bone. The opposite surfaces of the 
angular and coronoid are closely approximate, leaving only a narrow cleft between 
them. Upper margin of the angular moderately excised. i 

The skull of a young example, 23°; inches long, shows some of the characteristics 
described in the adult skull, viz. the greater depth and the less width of the palatal 
region, the deep hollow in front of the tympanic pedicle, and the conformation of the 
anterior half of the tympanic cavity. The grcove between the temporal tubercle and 
zygomatic arch, as well as the hollow in front of the occipital condyle, are clearly indi- 
cated. On the other hand, the tympanic pedicles are less distant from each other than 
in the adult, the mastoido-tympanic process is only slightly produced backwards, and 
the occipital crest is short and much less prominent—points of difference which can be 
accounted for by the young age of the individual. 


* In the figure given by Dr. Gray the artist has entirely omitted to express the depth of this hollow 
by shading. 
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The description of the skeleton of so young an individual could hardly be accom- 
panied by important results as regards the object of this work, and is therefore 
omitted. 

Caudal vertebre 24. 

3. 'TESTUDO VICINA. 


This race was described by me in the Phil. Trans. 1875, p. 277, from the carapace 
and skeleton of an adult male example, formerly in the possession of Prof. Hux.ey, 
and now in the British Museum *. 

The history of that specimen is lost; but, from Commander Cookson’s observations 
(Proc. Zool. Soc. 1876, p. 524), it seems to be very probable that Albemarle, the 
largest of the Galapagos Islands, is inhabited by at least two distinct races, and that 7. 
vicina is one of them, viz. that of South Albemarle. Having found at the S.W. end, near 
to Iguana Cove, a Tortoise differing in shape and general appearance from those cap- 
tured near Tagus Cove (North Albemarle), the shell being deeply striated, and not 
smooth as is the case in the latter, he remarks :— . 

“T suppose that abundance or variety of food would be sufficient to produce this 
difference of appearance in the tortoises from different localities in Albemarle Island, 
this part of the island, the 8.W. end, having a comparatively luxuriant vegetation, 
whereas the neighbourhood of Tagus Cove is described by Mr. Darwin as being miser- 
ably sterile; but it is a point not to be overlooked that these two localities are separated 
by a coast-line of 70 miles, and that between them lie three of the highest volcanic peaks 
of the whole group, one if not two of which have been active until quite recently; and 
from the flanks of all three, streams of black lava descend, each several miles in width. 
Again, the most northern of these craters is situated almost in the centre of the nar- 
rowest part of the island, and sends down its black streams in all directions. ... I 
think one may conclude that these lava-streams are quite impassable to the Tortoises, 
and that, as far as these creatures are concerned, the north and south ends of the island 
are as effectually separated as they would be by a channel of 40 or 50 miles of deep 
water.” 

At the same place where that living specimen was found, Commander Cookson 
picked up the skull (without mandible) of what was said to be the largest Tortoise seen 


* My endeavours to trace in the various collections the specimens which are known to haye reached England 
alive within the last forty years have been hitherto singularly unsuccessful; and the present example is the 
only one which may be supposed to be possibly identical with the individual reported to have been sent to the 
Zoological Society in 1834, by the Hon. Byron Cary, from the Galapagos (Proc. Zool. Soc. 1834, p. 113). 
That specimen is said to have weighed 187 1b., and measured in length, over the curve of the dorsal shell, 443 
inches (I find in our specimen 414 inches), and along the sternum 25} inches (as in ours) ; its girth round the 
middle was 754 inches (69 inches according to my measurement). It is added that “the lateral compression 
of the anterior part of the dorsal shell, and the elevation of its front margin . . . are in this specimen strongly 
marked.” 

ft This specimen, unfortunately, is one of those lost in transit to England. 
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for twelve or fifteen years. It is 5} inches long (to occipital condyle), and agrees in 
every respect with those from North Albemarle; and as the skulls of all these Albe- 
marle Tortoises are perfectly identical with that of the specimen received from Prof. 
Hx ey, which externally differs from the North-Albemarle form by the deep striation 
of the scutes, we may reasonably infer that this 7. vicina is actually the race of the 
southern part of the island. 

The form of the carapace (Plate XXXII. fig. A) reminds us of that of 7. elephantopus ; 
but it is still more depressed, the greater part of the two middle costal plates parti- 
cipating in the formation of the plane surface of the back. The first dorsal scute is 
but very slightly declivous towards the front ; and the edge of the shell along the three 
anterior marginals is reverted and scalloped: thus the fore part of the shell has in a 
slight degree the form of a saddle; but it is much less compressed than in 7. ephippium 
or abingdontt. ‘The striz of the plates are very distinct, but shallow, and distant from 
one another (broad), occupying the greater part of the surface of each plate. The 
striated portions of the plates are not of the same intense black as the smooth ones, 
but more or less tinged with brown. The shape of the sternwm differs from that of 
the preceding species, its gular portion being singularly constricted and having the 
lateral margins excised. The gular plates are truncated in front. The opposite end of 
the sternum is dilated, the caudal plates being expanded like wings; their hind margins 
meet at an obtuse angle. All the plates of the sternum, with the exception of the 
pectorals and abdominals, are striated, like the dorsal plates. The surface of the sternum 
is deeply concave. 

There is in the British Museum a young stuffed example, with a carapace 124 inches 
long (without particular indication of its origin), which I am inclined to refer to this 
species. It has the same depressed shell as the adult, with a similar striation of the 
plates, and with the anterior margins distinctly reverted; but the sternum is not con- 
stricted anteriorly, nor are the caudals expanded like wings. At present we have not 
the means of judging whether this difference could be accounted for by age or sex; 
however, as the skull of this young individual agrees singularly well with that of the 
adult, there is good reason for believing it to be a second example of the same species. 
The measurements of the two specimens are as follows :— 


Length of carapace. Width of carapace. Depth of Sternum. Caudal plate. 

In str.line. Over curve. Instr.line. Overcurve. carapace. Length. Width. Length. Width. 
Spec. in. in, in. in. in. in. in, in. in. 
Ad. 3... 38 413 25 42 16 254 24 44 63 
Young... 123 144 9 144 54 104 84 1} 23 


The skull is so similar to that of 7. microphyes that it may be noticed in connexion 
with that species. 

Cervical vertebre.—On comparing the neck-vertebre of J. vicina with those of 7. 
elephantopus, we find them generally to be somewhat less slender, and with the crests 
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and ridges less developed; otherwise they are formed according to the same type, and 
the first, seventh, and eighth are the only vertebree which exhibit peculiarities indi- 
cative of specific distinctness. In the atlas (Plate XLVI. fig. B) the lateral portion of 
the neural arch is but little constricted, at least as wide as the broad zygapophysis, 
which is longer than that part of the bone which forms the roof of the neural arch. In 
the seventh vertebra (Plate XLVII. fig. C) the summit (a) of the neural crest is not 
single, as in the other species, but split into two prominences, separated from each 
other by adeep notch. In the eighth vertebra the hzemal crest is produced forward to the 
level of the anterior articular surface, and almost hamate in form, whilst it does not 
extend beyond the middle third of the length of the centrum in 7. elephantopus. 
Measurements of cervical vertebra :— 


2nd, 3rd. Ath. 5th. 6th. 7th. 
millim. millim. millim. millim. millim. millim. 


emer eomCenmiruniy etamive cata sheeuupe vanacesa tonne eve aden « A7 65 88 80 82 72 
Wepthrormiddle Ol CONG ci..cospracnpeisnincdes Sacer sess 34 26 25 26 25 49 
Horizontal width of middle of centrum .................. 14 18 17 20 25 27 
Wadthrot anterior Condyle: sicésisisececuyccndeuess .ceeees 15 18 20 ee oe aah 
Width of anterior articular cavity ....... Uicbenasene beeck wis vei Rvs 36 42 4] 
Witdtheot POSLETION CONGYIE s.5.6i. css. cece sied vod cea seanad mei sae 25 28 39 re 
Wadth of posterior articular cavity...........0ccssseseeees 19 23 =< in ve 50 
Distance of outer margins of anterior zygapophyses... 20 33 38 37 4.2 33 


Distance of outer margins of posterior zygapophyses... 28 31 31 35 28 55 


Dorsal vertebre.—The last of the three vertebree which emit pleurapophyses to form 
the protuberance for the articulation of the ilium is the eleventh; so that only eleven 
vertebra can be assigned to this part of the vertebral column. Of the two heads into 
which the first rib bifurcates, the posterior is more slender than the anterior; the 
triangular space enclosed by them is wide, but less so than in 7. elephantopus. For 
comparison with the latter species I give the length of the centra of the several dorsal 
vertebrae :— 


Dorsal vertebre .... Ist. 2nd. 3rd. 4th. Sth. 6th. 7th. 8th. 9th. 10th. 11th. 12th. 
mm. mm, mm. mm. mm. mm. mm. mm. mm. mm mm mm. 
Test. elephantopus......... 65 80 80 80 78 55 48 48 16 14 I16— 22 
WCSUMUICING a aecsratewes eas 00, §o0° 6/87" (79 61 43 932 Iv “15. 18> (2)) 


Caudal vertebre twenty in number ; but it is possible that the last rudimentary ossicle 
has been lost. 

Limb-bones.—Singularly enough, the resemblance which we notice between the skulls 
of this species and 7’. ephippium does not uniformly extend to the other parts of the 
skeleton, the limb-bones of 7. vicina being much shorter and stouter than in that 
species, approaching more 7’. elephantopus. 'The scapulary (Plate LIV. figs. C, C’) 
especially is stout and massive. ‘The angle at which the scapula and acromium meet 


L2 
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is much less obtuse than in TZ. elephantopus (about 100°); the body of the scapula is 
compressed, elliptical, with both its anterior and posterior sides equally convex; a 
transverse section through its middle would be represented by the figure of a greatly 
elongate O. ‘The shaft of the acromium is trihedral, with the edges rounded, and with 
the extremity compressed and slightly dilated. The coracoid is not ankylosed to the 
scapula ; and its proximal part (neck) is singularly dilated, and very much broader than 
the corresponding part in 7. elephantopus. In fact the differences in the scapularies of | 
these two species are so great, that they alone would clearly prove their specific 


distinctness. 
T. clephantopus, T. vicina, 
790 millims. long. 840 millims. long. 

millim. millim. 
Length of scapula (measured from the coracoid suture) ... 200 188 
Circumference in the middle of the shaft ..................... 75 75 
Longitudinal diameter of glenoid cavity ................000. SOO 55 
uength, of coracoid — .0.5. cicastutuncettstentces saan eee ee eee 86 83 
Greatest. width! of coracoid’ =e i..scesw chee) eee eee ee 70 74 
east width.of neck of coracoid®>....2-.-se-eteceeenine ceeeee 20 33 
DHength of acromatin acca, corcucu.cnn entero een ee EERE 84 78 


The humerus is so similar to that of 7. elephantopus (and consequently very dis- 
similar to that of 7. ephippiwm) that no detailed description is needed; but, as in the 
latter species, the canal for the blood-vessels on the radial edge, close to the elbow- 
joint, is deep and partly open. 


T. elephantopus. T. ephippium. T. vicina. 


millim. millim. niillim. 
length ofhumerusind. peice. eee erence 216 235 225 
Circumference of the narrowest part of shaft 89 91 95 
Longest diameter of the head .................. 40 40 40 
Shortest diameter of the head .................. 37 35 38 
Extreme breadth between the condyles ...... 82 82 81 


The bones of the forearm (Plate LIV. fig. D) are also shorter than those of 7’. ephip- 
pium, more similar to those of 7’. elephantopus, particularly with regard to the deeply 
emarginate radial edge of the wlxa. Both bones are smooth, without prominent ridges 
or tuberosities. The ulna is twisted round its longitudinal axis, so that the transverse 
diameters of its proximal and distal dilatations would intersect each other at an angle 
of about 45°. The olecranon is not much developed. The articular facet of the radius 
for the articulation of the humerus is a rectangular triangle, with the point directed 
backwards, and the shortest side in front. 
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T. elephantopus, T. ephippium, T. vicina, 
790 millims. long. 840 millims. long. 840 millims. long. 
millim. millim. millim. 
Heme thro telmmree nt sa tctne dene st eonscnecons nos 137 155 137 
WACaste WAC EMWOUg ULM A, Whe: . 0s scvishlelaa scans Cntadiaine een 28 26 26 
Menet hyo nadMase. ey, cis diissdene due sutees vt. cdantle 121 149 122 
Least circumference of radius ...................55 50 51 49 


Carpus.—The coalescence of the scaphoid and intermedium, and of the two radial 
ossicles of the third series, which we have found complete in 1’. elephantopus, has 
commenced in the present individual; but the lines of separation are still clearly 
visible. 

The pelvis differs from that of 7. elephantopus in the same manner as does that of 
T. ephippium; but its horizontal diameter is comparatively greater than in either of 
those two species. All the sutures are present. 


T. elephantopus, T. ephippium, T. vicina, 
790 millims. long. 840 millims. long. 840 millims. long. 
millim. millim. millim. 
Longest inner vertical diameter of pelvis............ 170 160 157 
Longest inner horizontal diameter of pelvis ...... 182 118 144 
Shortest inner horizontal diameter of pelvis ...... 112 97 97 
Longest diameter of foramen obturatorium......... 42 42 38 
Whadthrof symphysial bridge .........s60cc0slevte senses 26 35 4] 
Wepthrot symphysial bridge ...0....0s sce cssweee 26 23 26 
Least breadth of posterior portion of ossa ischii... 61 80 76 
Cre CHEOMOS: WIG Ceavivinrcasescied~ seals tentna won ttoasa es 140 130 134 
Weasteoreagt ha Gf OS) 7) caicec sacs seswceeercaaeeranins 30 27 29 


The femur agrees almost entirely with that of 7. elephantopus, thus differing from 
that of 7. ephippiwm in the same points, which will be indicated in the description of 
the latter species. The bones of the /ower leg and tarsus do not show any noteworthy 
peculiarity, the state of coalescence of the astragalus and calcaneum being the same as 
in some of the carpal bones mentioned above. 


T. elephantopus,  T'. ephippium, LT. vieind, 
790 millims.long. 840 millims. long. 840 millims. long. 
millim. millim. millim. 

MGEMSt NOt CRO eCHAU Aiy pack .han ames ns tae vinncwlonsay axles 169 186 165 
Least circumference of the femur.........,.........+. 80 90 79 
Wadthi of thetcondyles) 00s... ccciyeced esterase nes eyes 66 67 73 
Meng uny ote thortilbiann, &.0.0e.s sekves ae 1deend s aakewe 136 150 129 
Least circumference of the tibia ...................65 60 72 57 
Menothr otter ala tos. .u%.inseavetenssesseh.. accuses cle 123 138 123 


Least circumference of the fibula ..................... 45 45 43 
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4, TESTUDO MICROPHYES. 


This race was described by me in Phil. Trans. 1875, p. 275, from a specimen 224 
inches long, then lent to me by the Museum Committee of the Royal Institution of 
Liverpool, but since acquired by the Trustees of the British Museum. 

In that original description I stated that it was a fully adult male, drawing this 
inference from the concavity of its sternum—and suggested, moreover, that the speci- 
men, on account of its small size, might be the Hood’s-Island race of Porter. The 
specimens collected by Commander Cookson in North Albemarle prove at least the first 
of these views to have been erroneous, the typical specimen being undoubtedly a female. 
In this species, and perhaps also in the other flat-headed Tortoises, the sternum of the 
adult female is conspicuously concave, much more so than in males of the same size, 
though not of the same age. The concavity of the sternum of females extends over a 
greater portion of the surface of the bone than in the males (in which it is deepest 
behind the middle), and never attains the same degree of depth; also the sides of the 
sternum and the caudal extremity never become swollen and callous. 

Commander Cookson obtained his specimens near to Tagus Cove, about 4 miles 
inland, on a small elevated plateau covered with stunted bush and high, very coarse 
grass. Of twenty-four examples of all ages the following reached England * :— 

A. Adult male, living; carapace 353 in. long (in a straight line); weight 240 Ib. 

B. Adult male, shell, skull, and skin of legs; carapace 33% in. long. 

C. Haif-grown male, shell, skull, and skin of legs; carapace 25 in. long. 

D. Young male, living; carapace 164 in. long. Brought home on board the ‘ Chal- 
lenger.’ 

EK. Adult female, living; carapace 27 in. long. 

I’, Adult female, living; carapace 253 in. long. Brought home on board the ‘ Chal- 
lenger.’ 

G. A very young specimen, living; carapace 18 in. long. 

A very great advantage has been gained by Commander Cookson bringing home 
several individuals from the same locality, thus enabling us to discriminate between 
specific characters and other modifications due to various causes. And it was impor- 
tant to ascertain that there is no variation whatever either in the three skulls from 
Albemarle Island or in those from Abingdon, and that, likewise, the carapaces from 
the same island differed only in those points which I have always considered to be 
due to sex or subject to change with the progress of growth. 

As long as the Tortoises are young, growth, as far as it is externally visible, proceeds 
along the margins of all the scutes; the sutures get broader, appearing as whitish 
seams, soft and very sensitive. After some time the young portion of the epidermis 


* The living specimens have been temporarily deposited in the Zoological Gardens; two were put by Com- 
mander Cookson on board the ‘ Challenger.’ 
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becomes horny, and is raised in a line (stria) running along each side of the suture. At 
a later period this increment takes place only (or, at least, only conspicuously) in certain 
portions of the carapace. ‘Thus, in those species in which the male is distinguished from 
the female by a saddle-like compression of the front portion, the sutures between the 
first two costals and the corresponding marginals and pectoral widen, the change in the 
form of the carapace being almost entirely confined to this portion. It is impossible to 
say at what period growth ceases in these animals; probably it greatly varies in different 
individuals. The gigantic specimen of Testudo elephantina, which I observed in a 
living state, and which was certainly 100 years old, if not more, was still growing at the 
time of its death; but the outward signs of the increment of the shell were confined to 
the upper and lower margins of the lateral marginal scutes; and the animal may have 
gained thereby an increase of one inch in the circumference of its carapace within the 
period of a year. 

Description of the Male.—In one of the largest male specimens (A, 33} inches) 
(Plates XXXIV. & XXXYV. fig. A) the shell is moderately depressed, with the upper 
surface flattened, the upper profile from the centre of the fourth vertebral scute being 
nearly straight. However, the central line of the first vertebral, which is raised into a 
slight ridge, gently slopes downwards towards the front. Each side of the fore part of the 
carapace is deeply concave; but the margins are but slightly reverted and scarcely scal- 
loped. The part of the shell above the hind legs is bulged outwards, especially towards 
the margin, all this reminding us of that peculiar form of shell which we find fully 
developed in the Charles and Abingdon, and in one of the Aldabra Tortoises. The 
declivity of the last vertebral and caudal is very steep; and the latter scute is slightly 
bent inwards. The entire surface of the carapace is irregularly pitted from the un- 
equal development of the osseous substance ; and nearly every trace of striation has dis- 
appeared. The two front marginal scutes join each other bya very short suture. The 
colour is a dark horn-colour, almost black. 

The head, of which I give a full-size figure, in comparison with that of 7. elephan- 
tina (Plates XXXII. & XXXIIL), is comparatively much larger than in the latter 
species, and can be held nearly at a right angle to the perpendicular neck; the animal 
is able to turn it aside sufficiently to look at objects behind it. The neck is often held 
erect, raised high above the carapace, but seems to be not quite so long as in the Abing- 
don Tortoise. 

In the second large male specimen (B, 33} in. long), the shell is somewhat less de- 
pressed, the areolar centres of the three middle vertebrals being distinctly raised ; and 
the upper profile slopes downwards from the centre of the second vertebral towards the 
front. The sides of the fore part of the carapace are less concave; a deep indentation 
between the first and second marginals. ‘The posterior declivity of the shell is very 
steep from the very projecting areolar centre of the penultimate vertebral. The surface 
of this carapace is very smooth, with only a few shallow pits. Sternum deeply concave, 


80 THE RACES OF THE GALAPAGOS. 


with short and broad anterior and posterior lobes, and truncated in front and 
behind. 

In a half-grown male (C, 25 in. long) (Plate XX XVIII.) the reversion of the margins 
is only slightly indicated. The striation occupies a broad band round the periphery of 
each scute; but the strie are very superficial. The concavity of the sternum is very 
shallow; and there is a very open indentation on the hind margin of the caudal scutes. 

Description of the Female (Plate XXXYV. fig. A, and Plates XXXVI. & XXXVIL.). 
—The carapace is more depressed than in the male; and the upper profile slopes from 
the middle towards the front, being quite a steep decline along the first vertebral scute. 
There is scarcely any concavity on the sides of the fore part of the carapace; and the 
part of the shell above the hind legs is but slightly bulged outwards. The two front 
marginal scutes join each other by a much longer suture than in the male. The caudal 
plate is distinctly turned outwards. Sternum slightly concave, and caudal margin some- 
what indented, as in the half-grown male specimen (C). The surface of the carapace 
is pitted, without any trace of strie. Tail very short (only 2 inches long). 

In the typical specimen (Plate XXXVII.), which, as mentioned above, is likewise a 
female, the plates are not pitted, and the sternum is truncated behind. Asa (probably) 
individual peculiarity must be noticed the confluence of the two anterior marginals into 
one plate on each side. 

The females erect their neck much less frequently, and never to the same extent as 
the males; whether the vertebrae themselves are comparatively shorter than in the 
male cannot be ascertained for the present. 

Very young specimens (up to 16 inches in length) show a very well-marked striation 
of the whole surface of the scutes, the areola alone excepted, and cannot be distin- 
guished from the young of other species. 


Measurements. 
Spec. typ., 9. A, d. 1B fe Oh he E, @. 
in. in. 1n. 1n. 1n. 
Length of carapace in straight line ...... 224 333 B35 25 27 
Length of carapace over curvature ......... 26 44. 4] 324 35 
Width of carapace in straightline ......... 153 25 244 193 22 
Width of carapace over curvature ......... 29 46 42 345 38 
Menotheotisternum ay)... eee ees 18 274 244 204 214 
Wadthsoftsternum’s,...e4:.e eee ee 14 25 23 164 20 
Wadth*of posteular plates) 7))22).-2)-2. 8 14. 12 10 10 
Length of posteular plates...) 4.94.0). 44 9 6 5 6 
Jheneth-ofscaudaliplate 54...) epee 2 44 33 3 43 
Width of;caudal:plates....-9..-.2.0e eee 33 8 63 32 23 


Skull (Plate XLV. figs. A-C, g; Plates XLII.-XLIV. fig. B, ¢).—The principal 
differences in the skulls of the Galapagos Tortoises are found in the palate and lower 
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part of the skull. The Albemarle races, 7. microphyes as well as T. vicina, have the 
outer pterygoid expanded, differing therein from 7. elephantopus and T. nigrita, and 
agreeing in this respect with 7. ephippiwm, in which, however, the expansion is 
excessive and the concavity less. Our largest male skull of the North-Albemarle 
race (Plate XLV. figs. A—C) is 42 inches long: in this skull the foramina palatina are 
29 millims. distant from each other, and the posterior roots of the pterygoid edges 
25 millims.; so that the convergence of the latter is very gradual. The distance of a 
foramen palatinum from the anterior extremity of the vomer is 30 millims. The ridges 
on the base of the skull are obsolete; but the impression in front of the occipital 
condyle is deep. Parietal crest raised above the surface of the cranium, of moderate 
length. Articular surface of the mandible very narrow. 

In all these particulars our skull of 7. vicina (Plate XLVII. fig. A) agrees with that 
of the northern form. It is also that of a male, 4 inches long, measured from the front 
margin of the intermaxillary to the occipital condyle, and 4 inches broad in its widest 
part, between the zygomatic arches. Its outer tympanic rim has a subcircular outline ; 
and the ridge which runs from the Eustachian notch (e@) to the stapedial foramen, and 
to which the columella is attached, is high and rather sharp. 

Of the skull of the female (Plates XLII—XLIV. fig. B) I have given a detailed 
description (Phil. Trans. 1875, p. 276). It differs from that of the male in having the 
occipital crest and the tympanic case but little produced backwards, being in general 
configuration but little removed from the young skull, although it is one of a fully 
adult animal. In the depth and width of the mesopterygoid region, in the expansion 
and direction of the pterygoid edges, there is no difference whatever from the male. 


9. TESTUDO EPHIPPIUM. 


I proposed (Phil. Trans. 1875, p. 271) this name for a species equally well charac- 
terized by the peculiar form of its carapace and of its skull. Porrsr’s remarks on the 
Tortoises of Charles Island (see anté, p. 5) apply so well to this species that I have 
no doubt that the specimen from which the following description is taken came from 
that island. If this is really the case, this species is probably extinct. The specimen 
is an adult male, 33 inches long, stuffed, and belongs to the Museum of Science and 
Arts, Edinburgh. It was lent to me by T. C. Arcuer, Esq., Director of the Museum, 
who most kindly allowed the skull and hmb-bones to be extracted, which could be 
effected without the least injury to the outward appearance of the specimen. Nothing 
is known of its history. . 

A very young stuffed example, 7 inches long, in the British Museum is referred to 
this species on account of its oblong shape and large smooth areole. 

The carapace (Plates XX XIX. and XXXI. fig. B) is narrow, oblong, and deep; from 
the middle of the central dorsal plate to the front margin of the shell the upper profile 
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is nearly horizontal, the fore part of the shell being strongly compressed, concave on 
each side, with the anterior margin strongly reverted—this part of the shell having an 
appearance which has been so aptly compared by Porrser to a “Spanish saddle.” 
The hind part of the shell is rounded, with a steep posterior profile, but more gently 
declivous on the sides, the marginal plates above the hind legs being arched outwards 
with the edge somewhat reverted, but less so than on the anterior marginal plates. 
The anterior as well as the posterior margins are irregularly scalloped. ‘The plates are 
nearly smooth, the areolar portions passing gradually into the striated portions; but 
the striz themselves are inconspicuous and in many places nearly obliterated. ‘The 
sternum * is deeply concave, truncated in front and behind, the substance of the caudal 
plates and of the lateral portion of the abdominals being much thickened. 

I need not mention the scutellation of the head and legs, none of the Galapagos 
Tortoises showing any peculiarity in this respect. ‘The tail is very short, and without 
terminal “ claw.” 

On comparing the carapace of the young example with that of equally small speci- 
mens of other species, we find the areolar spaces larger, the concentric strie deeply 
sculptured, but less numerous and further apart. Especially the sternal plates are 
smooth, with the striz partly obliterated. Posteriorly the sternum terminates in a 
notch (and this appears to be uniformly the case in very young specimens of all the 
species); but this notch is much shallower than in 7. nigrita, obtuse-angular. 

The measurements of these two specimens are the following :— 


Length of carapace. Width of carapace. Depth of Sternum. Caudal plate. 
In str.line. Over curve. Instr.linc, Over curve. carapace. Length. Width. Length. Width. 
Spec. in. in. in. in. in. in. in. in. in. 
Adult 3475; 33 40 235 40 Airs 24 als 3s 
Young 7 93 5 84 34 4.3 62 1 17 


Skull.—The skull (Plates XLII.—XLIV. fig. C) is comparatively smaller than that of 
T. elephantopus ; it is 43 inches long, measured from the front margin of the inter- 
maxillary to the occipital condyle, and 53 inches broad in its widest part between the 
zygomatic arches. The sutures between the various bones can be clearly traced; and 
growth evidently had not ceased entirely—an observation confirmed by the examination 
of other bones extracted from the specimen. 1. The frontal region is flat, broad, 
passing into the very short snout, its greatest width (in front of the postfrontals) being 
about one half of the distance between the tympanic condyles. 2. The occipital crest 
is moderately developed, pointed behind, and rising but little above the level of the 
upper surface of the skull. 3. The tympanic case with the mastoid is produced back- 
wards, the hind margin of the paroccipital forming a rather strong curve (Plate XLII. - 


* A large portion in the middle of the sternum has been cut out by the person who preserved the animal, 
in order to extract the contents of the shell. 
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fig. A, a). 4. There is no hollow in front of the occipital condyle, the space between 
the condyle and basisphenoid simply shelving downwards towards the latter (0). 5. On 
the front margin of the temporal fossa, in front of the foramen carotidis eaterne, there 
is a large not very prominent tuberosity (c) for the insertion of a portion of the 
temporal muscle; no groove separates this tuberosity from the zygomatic arch; or, in 
other words, the tympanic cavity is not constricted in front. 6. Tympanic cavity very 
large: the outer tympanic rim ovate, resembling the outline of the human concha, with 
the convex side in front and the pointed part above; the notch for the passage of the 
Eustachian tube is very broad, but shallow (e). 7. The ridge which runs from this 
notch to the stapedial foramen, and to which the columella is attached, is rather low 
and obtuse. 8-10. The points noticed under these figures in the description of the 
skull of 7. elephantopus (see page 65) are exactly the same in the present species. 11. 
The palatal region is very shallow and broad, in consequence of the outer pterygoid- 
edge being flattened down and expanded in its whole length (Plate XLIV. fig. C, f). 
The triangular space, of which the foramina palatina and the anterior extremity of the 
vomer form the points, is isosceles in shape, in accordance with the generally short 
longitudinal axis of the skull. 12. Anterior surface of the tympanic pedicle with a 
shallow impression. 13. Lower jaw with a double alveolar ridge; its symphysial por- 
tion simply vertical, without a backward expansion of the lower margin of the bone. 
The parts of the angular and coronoid which face each other leave a rather wide cleft 
between them. Upper margin of the angular not excised. 

Limb-bones.—The following bones have been preserved in the large stuffed example, 
and were extracted from it :—The humerus (Plate LI. figs. B, B’), distinguished by its 
great length and slenderness; its shaft is trihedral in the middle, and not much bent. 
The two hollows which we noticed in 7. elephantopus below the head and above the 
trochlea are here absent. The ulnar tuberosity (a) projects high above the head, which 
is nearly entirely raised above the level of the summit of the radial tuberosity. The 
canal (0) for the blood-vessels on the radial edge, close to the elbow-joint, is deep and 
partly open, cutting off, as it were, a splint from the radial extremity of the bone. 


T’. elephantopus, T. ephippium, 
790 millims. long. 840 millims. long. 


millim. millim. 
Length of the humerus (measured in a straight line from the 


summit of the head to the middle of trochlea).................. 216 235 
Circumference of the narrowest part of the shaft ............... 89 91 
longest diameter of the head ....2.2.c.e.ses1 40. -<hensswasssescess 40 40 
Shortestidiameter of the head’. ..4.4ccccssscess cess sssaceisssseenen 37 35 
Extreme breadth between the condyles........ Ae eee a eae 82 82 


The bones of the forearm (Plate LIV. fig. B) are, like the humerus, comparatively 
slender ; they are remarkably smooth, without prominent ridges or tuberosities. The 
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ulna has its radial edge but slightly emarginate, and is twisted round its longitudinal 
axis, so that the transverse diameters of its proximal and distal dilatations would inter- 
sect each other at an angle of about 50°. The olecranon is not much developed. The 
articular facet of the radius for the articulation with the humerus is a rectangular 
triangle, with the point directed backwards, and the shortest side in front. 


T. elephantopus, T. ephippium, 
790 millims. long. 840 millims. long. 


millim. millim. 
Wength ofulnay ca. sinc c00b ses iosteuen es eater eae eee eee 137 155 
east: width: of ulna %, «, 70s dcsuste sodas sche eee nae eee 28 26 
ueneth of radius4s..\scc 2b hee eee eee ee 12] 149 
Least circumference of radius «..0...07..0)..s80ehe eee nee 50 5] 


Only a few of the carpal bones have been extracted from the specimen, among them 
the scaphoid and ‘“ intermedium,” which have remained perfectly separate. 

In the pelvis (Plate LIV. fig. A) we notice, in the first place, that all the sutures are 
present, and that growth was still proceeding in their vicinity. However, on the whole, 
the pelvis does not differ in a marked manner from that of 7. elephantopus, except that 
the symphysial bridge is broader (the obturator foramina consequently narrower) and 
not so deep. ‘The posterior part of the ossa ilii also is broader than in the other species. 
Other slight differences of form may be seen from the accompanying comparative mea- 
surements :— 


T’. elephantopus, T. ephippium, 
790 millims. long. 840 millims. long. 


millim. millim. 

Longest inner vertical diameter of pelvis (from summit of ilium 

COSY MPHYS1S)) isch sess Vestenteracaleeleddele tenet tehte Mexene tates 170 160 
Longest inner horizontal diameter of pelvis...............c.ce0c000s 132 118 
Shortest inner horizontal diameter of pelvis (between ilio- 

pubic prominences) .. 24.4.0 02 1 ue ee eee ashes 112 97 
Longest diameter of foramen obturatorium......................4. 4.2 42 
Width of symphysial bridge ............ rn en atm aschda bcs 26 35 
Depth of symphysial*bridze:= ves sssn eae eee eee 26 23 
Least breadth of posterior portion of ossa ischii .................. 61 80 
Hiengthiofios iit ob.c.c0e ee eee teencnee eee epee sah Aas aeons 140 130 
Theast (breadth ofios alicy. ao .wtat sae ere eee eee 30 27 


The femur is very similar to that of 7. elephantopus (p. 68), with the exception of its 
proximal portion (Plate LIII. fig. B): the head has an elliptical form, and does not rise 
above the level of the summit of the larger trochanter, as in 7. elephantopus, but is con- 
siderably smaller; on the other hand, the cavity separating the head from the trochanters 
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is much larger, as broad as long, and the two trochanters (a@ and 6) are widely separated 
from each other by a smooth groove. 

The bones of the lower leg and carpus do not show any noteworthy peculiarity. Asin 
T. elephantopus, the astragalus and calcaneum are coalesced; but, owing to the less- 
advanced aye, the line of separation is still visible. 


T. elephantopus, LT. ephippium, 
790 millims. long. $40 millims, long. 


millim. millim. 
Hen cGhvonet Meme nntann.s ciccuen neces ci waubn act sngleh enms andeatncnen'e tte 169 186 
Least circumference of the femur...................600..c0cceeeee ns 80 90 
ihonsest diameter ofhead of femur 2... ..0c.-.te0-seesdewes cerceess 55 43 
VAC mo tastes COMIC SIG! trate cltekte0 garda hncacie ieatice Nea sine hs 66 67 
Wemetnwotsthentibia tase ctesectie ts. es feces sch edishewdarsateleeeees 136 150 
iieast circumference: Of the: tibia. 2.2.20. c2ncscs.ssecsveccesenesecess 60 72 
Hemet heotat her NU a ete te MN atelier cae vene ade otioeegialns deavalveeldion 123 138 
Least circumference of the fibula .............. ..e..cc ccc eee eee eee 45 45 
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As mentioned above (pp. 5, 6), our knowledge of the existence of these animals in 
Abingdon was derived from two short statements by Captains James CoLnetr* (1798) 
and Basit Hari (1822). Since the time of these voyagers down to the present date 
no further information has been received; and no specimen seems ever to have been 
brought to Europe before Commander Cooxson’s visit to the island. He succeeded in 
bringing home the following specimens {, all of which are adult males :— 

1. Carapace, 38 inches long, with skull and skin of neck, limbs, &c. Weight 201 Ib. 

2. Stuffed specimen with skull; carapace 34 inches. Weight 131 lb. 

3. Stuffed specimen with skull; carapace 384 inches. 

These three examples are entirely identical with regard to the form of the carapace, 
as well as to the structure of the skull and the other parts which have been preserved. 
They resemble externally 7. ephippium; but the carapace is of extraordinary thinness 
and lightness, with the surface deeply pitted’and grooved from the deficiency of osseous 
substance, which is quite in accordance with the slenderness of the cervical vertebre. 
For this reason these Tortoises must be much more liable to injury from blows, falls, 
and other rough treatment; and no doubt Commander Cookson (P. Z. 8S. 1876, p. 523) 
is quite right in supposing that it is owing to this cause that he could not keep them 
alive on board. The skull, however, does not participate in this general atrophied 
condition of the skeleton, but is as stout and compact as in the other species. 

Commander Cookson has already pointed out some of the most striking distinctive 


* ‘Voyage to the South Atlantic ’ (London, 1798), p. 152. 
+ ‘Extracts from a Journal’ (Edinburgh, 1824), 2nd edit. ii. p. 140. 
+ The particulars of their capture are related by Commander Cooxson in Proe. Zool. Soc. 1876, p. 520. 
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features of this species, of which the white colouring of the jaws and upper part of the 
head and of some of the nails is not the least singular; it is, perhaps, an instance of 
commencing albinism. ‘The circumstance that no young individuals or females were 
found must be accounted for by the greater difficulty of discovering small individuals, 
as well as by the well-known fact that the females are much less active, and more dis- 
inclined to leave their hiding-places, than the males. 

The anterior portion of the carapace (Plates XL. & XLI.) is narrow, compressed, and 
deep; the posterior more depressed and dilated. The upper profile is almost straight, 
and ascending forwards almost from the areolar centre of the last scute, the highest 
point of the shell being quite in front, so that the anterior aperture assumes the shape 
of a triangle pointed at the apex. ‘The fore part of the shell is strongly compressed, 
concave on each side, with the anterior margin strongly reverted, having the appearance 


’ 


of a “Spanish saddle” in a still more marked degree than in T. ephippium.  Pos- 
teriorly the carapace is dilated, with rounded posterior margin, with a rather steep 
decline over the caudal plate, which is bent inwards, but more gently declivous on the 
sides, the marginal plates above the hind legs being strongly bulged outwards, and the 
posterior marginals being slightly reverted. ‘The anterior margins of the shell are 
irregularly scalloped and more or less broken, as it is this part of the shell chiefly with 
which the males butt each other in their combats. ‘The posterior margin of the cara- 
pace shows scarcely any indentation. The plates are without any trace of striation ; but 
the whole surface of the shell is deeply and irregularly pitted. 

The sternum is deeply concave, truncated in front and behind, with the front lobe 
rather contracted. 

The jaws, some of the nails, and portions of the sternum are of a yellowish white 
colour. The tail is not very long, and without terminal claw. 


Length of carapace. Width of carapace. Depth of Sternum. Postgular plates. 
Instr.line. Overcurve. Instr.line. Overcurve. carapace. Length. Width. Length. Width. 
in. in. in. in. in. in. in. in. in. 
38 403 224 38 194 26 214 7 12 


Skull (Plate XLV. figs. D-F).—The three skulls of this Tortoise are perfectly iden- 
tical, showing more especially the same singular formation of the palate. ‘The palate is 
narrow and very concave, bordered by the expanded pterygoid-edges, which rapidly 
converge behind. Ina skull 4g inches long the foramina palatina are 23 millims. distant 
from each other, and the posterior roots of the pterygoid-edges 16 millims. The dis- 
tance of a foramen palatinum from the anterior extremity of the vomer is 32 millims. 
The inner margin of the pterygoid-edge is continued backwards as a sharp ridge over 
the base of the skull. The impression in front of the occipital condyle is deep. 
Parietal crest almost in a line with the upper surface of the skull,and long. Articular 
surface of the mandible much dilated. 
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Cervical Vertebre.—Of the specimen of which the carapace measures 38 inches in 
length, and the skull 4% inches, the cervical vertebre (with the exception of the first) 
have been preserved; in their natural connexion they measure 25 inches, which gives 
an idea of the slenderness of the neck. They exceed in slenderness those of all the 
other Galapagos Tortoises as far as we know them at present, and as will be seen from 
the list of measurements subsequently given. They are of extraordinary lightness com- 
pared with their size and length, perfectly normal, and not diseased, as Commander 
Cookson believed on his first inspection of the animal after its death (/. ¢. p. 521). 

In the second vertebra (Plate XLVIII. figs. A) the neural arch is compressed and 
elevated, and provided with a neural crest, the anterior surnmit of which is expanded. 
The third (Plate XLVIII. figs. B) has a condyle in front, and glenoid cavity behind; its 
neural crest is low, and split into three ridges; hemal crest well developed. ‘The 
fourth (Plate XLVIII. figs. C) is biconvex, much longer than the third, with low crests. 
The fifth (Plate XLIX. figs. D) has a glenoid cavity in front and a condyle behind, and 
is bulkier, but scarcely longer than the fourth; on its neural aspect it presents a pair of 
sharp low ridges, confluent in front and divergent towards the posterior zygapophyses, 
the median line being provided with another still lower ridge; hemal crest very low. 
The sixth (Plate XLIX. figs. E) is about as long and bulky as the fifth, and has a 
glenoid cavity in front and a condyle behind, both the glenoid cavity and the condyle 
showing indications of a bipartition. The neural arch is compressed, with a pair of very 
low, parallel, close ridges arising from the roots of the zygapophyses, and disappearing 
towards the middle of the bone. The hzmal surface has a higher crest than any of the 
preceding vertebre. The seventh vertebra (Plate L. figs. F) has a glenoid cavity in front 
and behind, and the bipartition of the posterior is nearly complete ; the neural crest is 
very high, and split into two branches diverging backwards in the direction of the 
zygapophyses, and leaving a deep triangular recess between them ; as in 7’. vicina, the 
summit of this crest is split into two prominences, separated from each other by a deep 
notch. Whilst in the four preceding vertebre the neural arch is deeply hollowed out 
inwards of and behind each anterior zygapophysis, this place is rather convex in the 
seventh vertebra of this species. The hamal crest is as developed as in the preceding 
vertebra, but higher. The ezghth vertebra (Plate L. figs. G), with its bipartite anterior 
and single posterior condyle, and with its expanded hamate posterior zygapophyses, does 
not essentially differ from that of the other species; but all the grooves and impressions 
are still more strongly marked. 

The following Table will show the measurements of these vertebra compared with 
those of 7. elephantopus and T. vicina :— 
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Vertebre............ 2nd. 
GSS 
= 8 ‘Ss 

mm. mm. mm. 
Length of centrum .. 55 47 62 
Depth of centrum in 
the middle ...... 34 34 34 
Horizontal width of 
middle of centrum.. 15 14 15 
Width of anterior con- 
GYI6 Ae siren aces 15 15 24 
Width of anterior gle- 
noid cavity ...... 
Width of posterior 
condyle... + sm: 
Width of posterior 
glenoid cavity.... 19 19 21 
Distance of outer mar- 
gins of anterior zy- 
gapophyses ...... 23 20 28 
Distance of outer mar- 
gins of posterior zy- 
gapophyses ...... 25 28 35 
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3rd. 
SSS 
g f 
5 ‘3 
g. cs 
Seas as 
N NON 
mm. mm. mm. 
67 65 88 
28 26 34 
L758 as 
20 18 22 
20 28 26 
34 33 39 
26 Soleil 


Ath. 

SN 

g : 

S 3 
ree 

'S is 8 
mm. mm. mm 
85 88 122 
27 25 733 
Ist kf 25} 
9 R20 eo 
Ziliee2o mmol: 
35 38 38 
Zoe Ole Ol 


5th. 

SN 
5 2 
S S 3 
Ss ES) 8 
mm. mm. mm. 
83 80 114 
27 26 34 
20 20 22 
30 36 34 
32 28 31 
38 37 43 
30 35 50 


6th. 


T. elephantopus. \ 
| 
> 
| 

) 


B 
B 


ea 
OVE 


28 


29 


34 


37 


40 


29 


39 


42 


28 


SS T. vicina. 


e 
H 
oo 


oo 
ie) 


29 


37 


42 


53 


36 


5 T. abingdonit. 


7th. 
= rs "8 
mm. mm. mm. 
74 72 99 
53 49 68 
oT 226 
40 41 44 
43 50 47 
30) HOO mae 
46 55 56 


E T. elephantopus. \ 


29 


54 


65 


= 


T. abingdonit. 


B 
B 


na a 
ron Go F 


oo 
=) 


39 


60 


76 
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EXPLANATION OF THE PLATES. 


PLATE I. 


Testudo elephantina, adult 3, nat. size (spec. c). Side view of head. 


PLATE II. 
Testudo elephantina, adult ¢. Upper view of head. 


PLATE III. 


Testudo elephantina 3, + nat. size (spec. a). 


PLATE IV. 
Lower views of carapaces. 
Fig. A. Testudo elephantina ¢. 
Fig. B. Testudo daudinii ¢. 


PLATE V. 
Testudo daudinit 3, % nat. size. 
PLATE VI. 
Testudo ponderosa 2, $ nat. size. 
PLATE VII. 


Testudo hololissa 3, } nat. size (from a specimen in the Royal College of Surgeons). 


PLATES VIII. & IX. 


Fig. A. Skull of Testudo elephantina, nat. size (spec. n). 
Fig. B. Skull of Testudo ponderosa, nat. size. 


PLATE X. 
Cervical vertebre of Testudo elephantina, nat. size (spec. c). 
Fig. A. Two views of atlas. 
Fig. B. Three views of second vertebra. 
Fig. C. Three views of third vertebra. 
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Fig. 
Fig. 


Fig. 


Fig. 


HOD 


EXPLANATION OF THE PLATES. 


PLATE XI. 


Fifth cervical vertebra (nat. size) of :— 


. Testudo elephantina (spec. ¢). 
. Testudo vosmeri. 


PLATE XII. 


Sixth cervical vertebra (nat. size) of :— 


. Lestudo elephantina. 
. Lestudo vosmeri. 


PEATE Xa 


. Seventh cervical vertebra (nat. size) of Testudo elephantina. 

. Seventh cervical vertebra (nat. size) of Testudo vosmeri. 

. Atlas of Testudo ponderosa. 

. Upper (D), lower (1D), and front (D”) views of ninth caudal vertebra of Testudo 


elephantina. 


PLATE XIV. 


. Eighth cervical vertebra of Testudo elephantina. 
. Eighth cervical vertebra of Testudo vosmeri. 
. Upper (C) and lower (C’), front (C”) and back (C’’) views of eighteenth caudal 


vertebra of Testudo elephantina. 


PLATE XY. 


Caudal vertebra of Testudo elephantina. 


. Upper, lower, and side views of first. 
B: 
'. Upper, lower, and side views of sixth. 


Upper, lower, and side views of fourth. 


PLATE XVI 


Humerus of Testudo elephantina (spec. ¢), front and back views. 


PLATE XVII. 


Pelvis of Testudo elephantina, 4 nat. size (spec. c). Front, side, and upper views. 


PLATE XVIII. 


Pelvis of Testudo ponderosa, nat. size. Front, side, and upper views. 


PLATE XIX. 


Femur of Testudo elephantina, nat. size (spec. ¢), four views. 


a. Larger, 6. Lesser trochanter. 
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PLATE XX. 
Carapace of Testudo inepta, + nat. size. 
Fig. A. Side view. Fig. B. Dorsal view. Fig. C. Posterior view. 


Carapace of Testudo triserrata, from a specimen in Mr. Newton’s collection. 
Fig. D. Side view, restored from three fragments (% nat. size). 
Fig. E. Sternum (7 nat. size). 


PLATE XXI. 


Testudo vosmert 3, 7 nat. size, partly restored. 


PLATE XXIT. 


Testudo vosmeri 2 juv., 3 nat. size. 


PLATE XXIII. 


Skulls (nat. size) of :— 
Fig. A. Testudo triserrata. 
Fig. B. Testudo inepta (Newton Collection). 
Fig. C. Testudo vosmert. 


PLATE XXIV. 


Scapula (nat. size) of :— 
Fig. A. Testudo ponderosa. 
Fig. B. Testudo triserrata. 
Fig. C. Lestudo vosmert. 


PLATE XXV. 
Humerus (nat. size) of :— 
Fig. A. Testudo triserrata: posterior view of spec. No. 39942. a 
Fig. B. Testudo inepta: posterior view of spec. No. 39943. 
Fig. C. Testudo vosmeri: posterior and anterior views. 


PLATE XXVI. 
Pelvis: anterior view (nat. size) of :— 
Fig. A. Testudo triserrata 3: Newton Collection. 
Fig. B. Testudo inepta 3: spec. 75. 10. 20. 1. 
Fig. C. Testudo vosmeri. 
PLATE XXVII. 


A. Upper view of pelvis of 7. inepta (75. 10. 20. 1). 

B. Upper view of pelvis of 7. vosmeri (76. 11. 1. 113). 

Fig. C. Front and end views of tibia of 7. triserrata or inepta (No. 39961). 
D. Front view of tibia of 7. vosmeri. 

N 2 
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PLATE XXVIII. 


. Side view of pelvis of T. vosmeri. 

Side view of os ilium of 7’. inepta. 

Side view of os ilium of 7. triserrata (Newton Collection). 

. Radius of Testudo triserrata (No. 89950). 

. Radius of 7. vosmeri (76. 11. 1. 119). 

. Ulna. of 7. vosmen 3 (76. 11. 1.20). 

. Ulna of T. vosmeri 2 (76. 11. 1. 120). 

. Posterior and end views of fibula of 7. triserrata (No. 39962). 
All these figures are of the natural size. 


ee 
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PLATE XXIX. 
Femur (nat. size) of :— 
Fig. A. 7. triserrata (No. 39957). 
Fig. B. 7. leptocnemis (76. 11. 4. 11). 
Fig. C. 7. vosmeri (76. 11. 1. 116). 
PLATE XXX. 


Fig. A. Three views of carapace of Testudo elephantopus [specimen in the Oxford 
Museum], ¢ nat. size. 
Fig. B. Three views of carapace of Testudo nigrita, § nat. size. 
PLATE XXXI. & XXX 3: 


Fig. A. Three views of Testudo vicina. 
Fig. B. Lower view of the carapace of Testudo ephippium. 
Fig. C. Three views of Testudo nigrita juv., from the typical specimen in the Collection 
of the Royal College of Surgeons. 
All these figures are % of the natural size. 


PLATE XXXII. 


Testudo microphyes, adult 3. Side view of head, nat. size. 
PLATE XXXIII. 

Testudo microphyes, adult ¢. Upper view of head, nat. size. 
PLATE XXXIV, 


Testudo microphyes, ad. 3, % nat. size. Lateral and upper views. 


PLATE XXXV. 


Fig. A. Testudo microphyes, adult 3. Lower view, § nat. size. 
Fig. B. Testudo microphyes, adult ¢. Lower view, { nat. size. 
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PLATE XXXVI. 


Testudo microphyes, adult ¢. Lateral and upper views, + nat. size. 


PLATE XXXVII. 


Testudo microphyes, adult ? (type). ‘Three views of carapace, } nat. size. 


PLATE XXXVIII. 


Testudo microphyes, half-grown 3 (spec. c). Three views of carapace. 


PLATE XXXIX. 


Testudo ephippiwm [from the typical specimen in the Museum of Science and Arts, 
Edinburgh], ¢ nat. size. 


PLATE XL. 


Testudo abingdonii, adult 3. Lateral and front views, § nat. size. 


PLATE XLI. 


Testudo abingdonii, adult g. Upper and lower views, ¢ nat. size. 


PLATE XLII. 


Upper views, of the natural size, of the skulls of :— 


Fig. A. Testudo elephantopus &. 
Fig. B. Testudo microphyes ¢. 
Fig. C. Testudo ephippium 3. 
Fig. D. Testudo nigrita 3. 
a. Posterior margin of paroccipital. 
c. Tuberosity for the insertion of a portion of the temporal muscle. 
d. Groove separating the tuberosity from the zygomatic arch. 
PLATE XLIII. 
Lateral views, of the natural size, of the skulls of :— 
Fig. A. Testudo elephantopus 3. 
Fig. B. Testudo microphyes @. 
Fig. C. Testudo ephippium ¢. 
Fig. D. Testudo nigrita g. 


e. Notch for the passage of the Kustachian tube. 
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PLATE XLIV. 


Lower views, of the natural size, of the skulls of :— 

Fig. A. Testudo elephantopus g. 
Fig. B. Testudo microphyes 2. 
Fig. C. Testudo ephippium 8. 
Fig. D. Testudo nigrita 3. 

a,c, d,e as in Plates XLII. & XLIITI. 

6. Hollow in front of the occipital condyle. 

f. Outer pterygoid-edge. 


PLATE XLV. 


Figs. A-C. Skull of Zestudo microphyes 3. Lower and side views and articular sur- 
face of mandible. 

Figs. D-F. Skull of Testudo abingdonii 8. Lower and side views and articular sur- 
face of mandible. 


PLATE XLVI. 


Fig. A. Upper and lateral views of the atlas of Testudo elephantopus. 
a. Centrum. 
Fig. B. Upper and lateral views of the atlas of Testudo vicina (centrum lost). 
Fig. C. Three views of the fifth cervical vertebra of Testudo elephantopus. 
Fig. D. Three views of the sixth cervical vertebra of Testudo elephantopus. 
All the figures are of the natural size. 


PLATE XLVII. 

Fig. A. Lateral view of the skull of Testudo wicina. 
Fig. B. Three views of the seventh cervical vertebra of Testudo elephantopus. 

a. Summit of neural crest. 

b. Hollow behind the anterior zygapophyses. 
Fig. C. Three views of the seventh cervical vertebra of Testudo vicina. 

a. Bifurcate summit of the neural crest. 

All these figures are of the natural size. 


PLATE XLVIII. 
Three views of the second (A), third (B), and fourth (C) cervical vertebree of Testudo 
abingdonii, nat. size. 
PLATE XLIX. 


Three views of the fifth (D) and sixth (E) cervical vertebre of Testudo abingdonit, nat. 
size. 
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PLATE L. 


Three views of the seventh (F), and five of the eighth (G) cervical vertebre of Testudo 
abingdonit, nat. size. 


PLATE LI. 


Fig. A. Front view of the humerus of Testudo elephantopus. 
Fig. A’. Back view of the same. 
Fig. B. Front view of the humerus of Testudo ephippium. 
Fig. B’. Back view of the same. 
a. Ulnar tuberosity. 
b. Radial canal for blood-vessels. 
These figures are two thirds the natural size. 


PLATE LIL. 


Three views, of two thirds the natural size, of the pelvis of Testudo elephantopus. 
Fig. A. Front view. 
Fig. B. Side view. 
Fig. C. Top view. 
a. Symphysial bridge between the obturator-foramina. 
b. Lower portion of the pubic bones. 
ec. Styliform process of the pubic bones. 
d. Posterior part of the ossa ischii. 


PLATE LIII. 


Figs. A, A’. Front and side views of the femur of Testudo elephantopus. 
Fig. A”. Top view of the same. 
a & b. The confluent larger and lesser trochanters. 
Fig. B. Top view of the femur of Testudo ephippium. 
a. Larger trochanter, separated by a wide groove from 
b. Lesser trochanter. 
Fig. C. Scapulary of Testudo elephantopus. 
Fig. C’. Another view of the upper portion, to show the regular position of the coracoid 
and acromion. 
Fig. D. Carpus of Testudo elephantopus. 
u. Ulna. 
r. Radius. . 
a. Coalesced scaphoid and os intermedium. 
6. Coalesced two radial ossicles of distal carpal series. 
All these figures are two thirds the natural size. 
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PLATE LIV. 

Fig. A. Top view of the pelvis of Testudo ephippium. 
Fig. B. Forearm of Testudo ephippiwm 

u. Ulna. yr. Radius. 
Fig. C. Scapulary of Testudo vicina. 
Fig. C’. Another view of the upper portion, to show the relative positions of the cora- 

coid and acromion. 

Fig. D. Forearm of Testudo vicina. 

u. Ulna. yr. Radius. 


(Plates XXXVII, XXXIX., XLIL-XLIV., and LI.-LIV. are reprinted, without 
alteration, from the ‘Philosophical Transactions’ of the Royal Society, vol. clxv. 
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